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ʉʀʉʊɽʄɯ ʇʈʆʌɽʉɯʁʅʆɰ ʆʉɺɯʊʀ ................................................................................. 63 

ʄʝʣʢʦʟʸʨʦʚʘ ʃ.ʗ., ʄʦʰʥʠʥʦʚʘ ɻ.ʅ., ʂʘʤʝʥʩʢʠʭ ʃ.ɺ. 

ʆʈɻɸʅʀɿɸʎʀʗ ʉɸʄʆʉʊʆʗʊɽʃʔʅʆʁ ʈɸɹʆʊʓ ʉʊʋɼɽʅʊʆɺ ɺ ʊɽʍʅʀʏɽʉʂʆʄ 

ʋʅʀɺɽʈʉʀʊɽ ..................................................................................................................... 66 
ʇʦʜʦʜʽʤʝʥʢʦ ɯ.ɯ. 

ʇʈʆʌɽʉɯʁʅʀʁ ʈʆɿɺʀʊʆʂ ɺʀʂʃɸɼɸʏɯɺ ɯʅʆɿɽʄʅʀʍ ʄʆɺ: ɼʆʉɺɯɼ ʂʈɸɰʅ 

ɭɺʈʆʇɽʁʉʔʂʆɻʆ ʉʆʖɿʋ .............................................................................................. 70 

ɺʝʟʠʨʦʚ ʊ.ɻ., ʀʩʘʝʚʘ ʃ.ʄ. 
ɺʆɿʄʆɾʅʆʉʊʀ ʉʆʎʀɸʃʔʅʓʍ ʉɽʈɺʀʉʆɺ WEB 2.0 ɺ ʌʆʈʄʀʈʆɺɸʅʀʀ 

ʄɽʊʆɼʀʏɽʉʂʆʁ ʂʆʄʇɽʊɽʅʊʅʆʉʊʀ ʇʈɽʇʆɼɸɺɸʊɽʃʗ ʂʆʃʃɽɼɾɸ ɺ 
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ʇʆʃʀʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 
ʄʘʟʫʨ ʆ.ɻ. 

ʈɸɿɺʀʊʀɽ ɻʆʈʀɿʆʅʊɸʃʔʅʓʍ ʉʆʉʊɸɺʃʗʖʑʀʍ ʇʆʃʀʊʀʏɽʉʂʆʁ 

ɼɽʗʊɽʃʔʅʆʉʊʀ ................................................................................................................ 77 
ʇʦʣʷʥʠʯʢʦ ʅ.ɽ. 

ʎɽʅʅʆʉʊʅʓɽ ʆʈʀɽʅʊɸʎʀʀ ʀ ʇʆʃʀʊʀʏɽʉʂɸʗ ʉʆʎʀɸʃʀɿɸʎʀʗ 

ʉʆɺʈɽʄɽʅʅʆʁ ʈʆʉʉʀʁʉʂʆʁ ʄʆʃʆɼɽɾʀ ............................................................ 81 

 

ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 
ɹʫʨʣʘʢʦʚʘ ʀ.ɸ. 

ʉʆʎʀɸʃʔʅʆ-ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʋʇʈɸɺʃɽʅʀʗ 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʓʄ ɿɼʆʈʆɺʔɽʄ ʇɽʈʉʆʅɸʃɸ ɹɸʅʂʆɺʉʂʀʍ 

ʋʏʈɽɾɼɽʅʀʁ .................................................................................................................... 86 

ɻʘʨʝʮʴ ʅ. ʆ., ɻʨʠʩʝʥʢʦ ʅ. ɺ. 
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ɸʨʫʪʶʥʷʥ ʊ. ɻ. 

ʆʎɽʅʂɸ ʕʈɻʆʅʆʄʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʄɸʐʀʅ 
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ʉʆʎʀɸʃʔʅʓɽ ʂʆʄʋʅʀʂɸʎʀʀ 
ɻʨʠʛʦʨʷʥ ʊ.ɻ., ʃʦʤʪʝʚʘ ʊ.ʅ. 

ʊʆʃɽʈɸʅʊʅɸʗ ʈɽʌʃɽʂʉʀʗ ɺ ʇɽʈɽɻʆɺʆʈʅʆʄ ʇʈʆʎɽʉʉɽ ʂɸʂ ɸʂʊɽ 

ʄɽɾʂʋʃʔʊʋʈʅʆɻʆ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ................................................................ 101 
ɺʘʢʫʨʦʚʘ ʅ.ɺ. 

ʌɸʂʊʆʈʓ ʀ ʀʅʉʊʈʋʄɽʅʊʓ ʋʇʈɸɺʃɽʅʀʗ ʄɸʉʉʆɺʓʄ ʉʆɿʅɸʅʀɽʄ ɺ 

ʉʆʉʊɸɺɽ ɻɽʅɽʊʀʏɽʉʂʆʁ ʀʅɾɽʅɽʈʀʀ IN POPULI (ʇʆ ʄɸʊɽʈʀɸʃɸʄ 
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ʆʉʆɹʃʀɺʆʉʊɯ ʈɽɻʋʃʗʎɯɰ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ʉɽʃɽɿɯʅʂʀ ɺ ʆʈɻɸʅɯɿʄɯ 

ʊɺɸʈʀʅ 

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʝʣʝʟʽʥʢʠ ʷʢ ʦʨʛʘʥʫ ʽʤʫʥʦʛʝʥʝʟʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʟʘʻʤʦʜʽʾ ʟ 

ʥʝʨʚʦʚʦʶ ʪʘ ʝʥʜʦʢʨʠʥʥʦʶ ʩʠʩʪʝʤʘʤʠ. ɻʦʤʝʦʩʪʘʟ ʦʨʛʘʥʽʟʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʤʫʥʽʢʘʮʽʡ ʟ 

ʥʝʨʚʦʚʦʶ ʩʠʩʪʝʤʦʶ. ʐʣʷʭʠ ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʽʪʝʪʫ (ʩʠʩʪʝʤʥʽ, ʨʝʛʽʦʥʘʣʴʥʽ ʽ ʣʦʢʘʣʴʥʽ) ʪʘ 

ʣʘʥʢʠ ʽʤʫʥʦʛʝʥʝʟʫ ʤʦʜʝʣʶʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ʇʦʢʘʟʘʥʦ 

ʨʝʛʫʣʶʶʯʠʡ ʚʧʣʠʚ ʥʘ ʜʽʷʣʴʥʽʩʪʴ ʩʝʣʝʟʽʥʢʠ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ. ɺʨʘʭʦʚʫʶʯʠ ʪʽʩʥʠʡ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʩʠʩʪʝʤʘʤʠ ʚʠʟʥʘʥʦ ʽʩʥʫʚʘʥʥʷ ʻʜʠʥʦʾ ʥʝʡʨʦ-ʝʥʜʦʢʨʠʥʥʦ-ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʝʣʝʟʽʥʢʘ, ʽʤʫʥʥʘ ʩʠʩʪʝʤʘ, ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ, ʝʥʜʦʢʨʠʥʥʘ ʩʠʩʪʝʤʘ. 

The functioning of the spleen as an organ immunogenesis depends on the interaction 

with the nervous and endocrine systems. The homeostasis of the body depends on 

communication with the nervous system. There are ways of immune regulation (systemic, 

regional and local) and links immunogenesis modeled under the influence of the central 

nervous system. The regulatory impact on the functioning of the spleen has endocrine system. 

The relationship between these systems allows them to combine into a single neuro-

endocrine-immune system. 

Key words: spleen, immune system, nervous system, endocrine system. 

ʎʝʥʪʨʘʣʴʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ (ʎʅʉ) ʽ ʽʤʫʥʥʘ ʩʠʩʪʝʤʘ (ɯʉ) ʻ ʛʦʣʦʚʥʠʤʠ 

ʘʜʘʧʪʠʚʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʦʨʛʘʥʽʟʤʫ. ʇʽʜ ʯʘʩ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʚʦʥʠ ʧʽʜʪʨʠʤʫʶʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʤʫʥʽʢʘʮʽʾ ʦʜʥʘ ʟ ʦʜʥʦʶ ʽ ʮʝʡ ʧʨʦʮʝʩ ʚʘʞʣʠʚʠʡ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʛʦʤʝʦʩʪʘʟʫ ʦʨʛʘʥʽʟʤʫ. ʎʠʪʦʢʽʥʠ, ʷʢʽ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ ʽ ʧʦʩʪʘʯʘʶʪʴʩʷ ɯʉ 

ʟʜʽʡʩʥʶʶʪʴ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ɯʉ ʽ ʎʅʉ, ʢʦʥʪʨʦʣʶʶʪʴ ʤʥʦʞʠʥʫ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ, ʪʦʙʪʦ ʦʜʥʦʯʘʩʥʦ ʚʦʥʠ ʻ ʷʢ 

ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʘʤʠ, ʪʘʢ ʽ ʥʝʡʨʦʤʦʜʫʣʷʪʦʨʘʤʠ. ʈʝʛʫʣʷʮʽʷ ʽʤʫʥʽʪʝʪʫ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʘ 

ʎʅʉ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʩʠʩʪʝʤʥʽ, ʨʝʛʽʦʥʘʣʴʥʽ ʽ ʣʦʢʘʣʴʥʽ ʰʣʷʭʠ [6]. ʉʝʣʝʟʽʥʢʘ ʦʪʨʠʤʫʻ 

ʘʜʨʝʥʝʨʛʽʯʥʫ, ʘʮʝʪʠʣʭʦʣʽʥʝʨʛʠʯʥʫ, ʧʝʧʪʠʜʝʨʛʽʯʥʫ ʽʥʥʝʨʚʘʮʽʶ [4] ʽ ʤʘʻ ʧʝʚʥʫ ʤʦʪʦʨʥʫ 

ʘʚʪʦʥʦʤʽʶ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʧʝʨʽʦʜʠʯʥʽ ʩʢʦʨʦʯʝʥʥʷ ʦʨʛʘʥʫ ʧʽʩʣʷ ʽʟʦʣʷʮʽʾ ʟ ʦʨʛʘʥʽʟʤʫ 

[10]. ʅʝʨʚʦʚʽ ʚʦʣʦʢʥʘ ʧʨʦʥʠʢʘʶʪʴ ʚ ʩʝʣʝʟʽʥʢʫ ʯʝʨʝʟ ʾʾ ʚʦʨʦʪʘ ʨʘʟʦʤ ʟ ʢʨʦʚʦʥʦʩʥʠʤʠ 

ʩʫʜʠʥʘʤʠ ʚ ʧʫʣʴʧʫ, ʜʝ ʽ ʨʦʟʛʘʣʫʞʫʶʪʴʩʷ. ʏʘʩʪʠʥʘ ʟ ʥʠʭ ʚʭʦʜʠʪʴ ʚ ʦʨʛʘʥ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʩʫʜʠʥ, ʫʪʚʦʨʶʶʯʠ ʩʧʣʝʪʽʥʥʷ ʧʝʨʠʚʘʟʘʣʴʥʦ ʽ ʧʫʣʴʧʘʨʥʦ. ɺ ʾʭ ʬʫʥʢʮʽʶ ʚʭʦʜʠʪʴ, ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ, ʢʦʥʪʨʦʣʴ ʟʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʛʣʘʜʝʥʴʢʦʾ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʢʘʧʩʫʣʽ ʽ ʪʨʘʙʝʢʫʣʘʭ 

ʩʝʣʝʟʽʥʢʠ, ʩʢʦʨʦʯʝʥʥʷ ʽ ʨʦʟʩʣʘʙʣʝʥʥʷ ʷʢʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʦ ʟʽ ʩʪʫʧʝʥʝʤ 

ʥʘʧʦʚʥʝʥʥʷ ʩʝʣʝʟʽʥʢʠ ʢʨʦʚôʶ [13]. ʄʽʻʣʽʥʦʚʽ ʽ ʙʝʟʤʽʻʣʽʥʦʚʽ ʥʝʨʚʦʚʽ ʚʦʣʦʢʥʘ ʚʠʷʚʣʝʥʽ ʚ 

ʤôʷʟʦʚʠʭ ʦʙʦʣʦʥʢʘʭ ʘʨʪʝʨʽʾ ʽ ʚʝʥʠ, ʢʘʧʩʫʣʽ, ʪʨʘʙʝʢʫʣʘʭ ʽ ʩʧʣʝʪʽʥʥʷʭ ʥʘʚʢʦʣʦ 

ʪʨʘʙʝʢʫʣʷʨʥʠʭ ʩʫʜʠʥ ʽ ʘʨʪʝʨʽʡ ʙʽʣʦʾ ʧʫʣʴʧʠ, ʘ ʪʘʢʦʞ ʚ ʩʠʥʫʩʘʭ ʩʝʣʝʟʽʥʢʠ. ʅʝʨʚʦʚʽ 

ʟʘʢʽʥʯʝʥʥʷ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ ʪʘ ʨʝʪʠʢʫʣʷʨʥʽʡ ʩʪʨʦʤʽ ʩʝʣʝʟʽʥʢʠ [9, 

16, 22]. ʍʦʣʽʥʝʨʛʽʯʥʽ ʥʝʨʚʦʚʽ ʩʪʨʫʢʪʫʨʠ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʟʚôʷʟʘʥʽ ʟ ʩʫʜʠʥʘʤʠ ʽ 

ʩʫʙʢʘʧʩʫʣʷʨʥʦʶ ʯʘʩʪʠʥʦʶ ʧʘʨʝʥʭʽʤʠ, ʜʘʣʽ ʥʘʧʨʘʚʣʷʶʪʴʩʷ ʜʦ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ [4]. 

ɸʮʝʪʠʣʭʦʣʽʥ ʨʝʛʫʣʶʻ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʡ ʊ-ʢʣʽʪʠʥ ʰʣʷʭʦʤ ʚʧʣʠʚʫ ʥʘ 

ʥʽʢʦʪʠʥʦʚʽ ʽ ʤʫʩʢʘʨʠʥʦʚʽ ʭʦʣʽʥʝʨʛʽʯʥʽ ʨʝʮʝʧʪʦʨʠ [25]. ɸʥʘʣʽʟ ʝʬʝʢʪʽʚ ʜʽʾ ʤʝʜʽʘʪʦʨʽʚ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʅʉ ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ ʢʦʨʠʛʫʶʯʠʡ (ʩʪʠʤʫʣʶʶʯʠʡ) ʚʧʣʠʚ 

ʭʦʣʽʥʦʤʽʤʝʪʠʯʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʠʥʪʝʟʫ ʘʥʪʠʪʽʣ ʚ ʧʨʦʜʫʢʪʠʚʥʫ ʬʘʟʫ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ [7]. ʇʦʜʨʘʟʥʝʥʥʷ ʚʝʣʠʢʦʛʦ ʦʯʝʨʝʚʠʥʥʦʛʦ ʥʝʨʚʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʩʢʦʨʦʯʝʥʥʷ ʩʝʣʝʟʽʥʢʠ, ʧʦʜʨʘʟʥʝʥʥʷ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʥʝ ʤʘʻ ʥʘ ʥʝʾ ʧʦʤʽʪʥʦʛʦ ʚʧʣʠʚʫ 



7 

[13]. ɺ ʦʨʛʘʥʽ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʠʤʧʘʪʠʯʥʠʡ ʚʽʜʜʽʣ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ (ʅʉ) ʽ ʢʘʪʝʭʦʣʘʤʽʥʠ (ʘʜʨʝʥʘʣʽʥ, ʥʦʨʘʜʨʝʥʘʣʽʥ, ʜʦʬʘʤʽʥ), ʱʦ ʚʠʜʽʣʷʶʪʴ ʥʝʨʚʦʚʽ 

ʟʘʢʽʥʯʝʥʥʷ [24].  

ɼʦʚʝʜʝʥʘ ʫʯʘʩʪʴ ʎʅʉ ʚ ʨʝʛʫʣʷʮʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʣʘʥʦʢ ʽʤʫʥʦʛʝʥʝʟʘ (ʬʘʛʦʮʠʪʦʟ, 

ʧʨʦʣʽʬʝʨʘʮʽʷ ʽ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʣʽʤʬʦʮʠʪʽʚ, ʘʢʪʠʚʘʮʽʷ ʽ ʤʽʛʨʘʮʽʷ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ). ʄʦʜʝʣʶʶʯʠʡ ʚʧʣʠʚ ʎʅʉ ʚʠʷʚʣʝʥʦ ʧʨʠ ʚʩʽʭ ʚʽʜʦʤʠʭ ʬʦʨʤʘʭ 

ʽʤʫʥʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ (ʩʠʥʪʝʟ ʘʥʪʠʪʽʣ, ʚʽʜʯʫʞʝʥʥʷ ʯʫʞʦʨʽʜʥʦʛʦ 

ʪʨʘʥʩʧʣʘʥʪʘʪʫ, ʧʨʦʪʠʧʫʭʣʠʥʥʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ, ʘʣʝʨʛʽʯʥʘ ʨʝʘʢʮʽʷ) [1, 21]. ɺ ʧʝʨʝʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʠʛʥʘʣʫ ʤʽʞ ʥʝʨʚʦʚʦʶ ʽ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʘʤʠ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʪʘʢʽ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʘʛʝʥʪʠ ʷʢ ʽʥʪʝʨʣʝʡʢʽʥʠ, ʽʥʪʝʨʬʝʨʦʥʠ, ʛʦʨʤʦʥʠ ʪʠʤʫʩʘ [1]. 

ɯʥʪʝʨʣʝʡʢʽʥ-2 ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʮʠʪʦʢʽʥʽʚ, ʷʢʠʡ ʩʠʥʪʝʟʫʻʪʴʩʷ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ-

ʭʝʣʧʝʨʘʤʠ ʧʽʜ ʜʽʻʶ ʤʽʦʛʝʥʽʚ, ʽʥʪʝʨʣʝʡʢʽʥʫ-1 ʪʘ ʽʥ. ʘʛʝʥʪʽʚ. ɽʢʩʧʨʝʩʽʷ ʛʝʥʫ ʽʥʪʝʨʣʝʡʢʽʥʫ-

2 ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʨʦʮʝʩʘʤʠ ʧʨʦʣʽʬʝʨʘʮʽʾ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʊ-ʟʘʣʝʞʥʠʭ 

ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ. [1]. ʅʘ ʩʴʦʛʦʜʥʽ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʚʘ ʢʘʥʘʣʠ ʚʟʘʻʤʦʜʽʾ ʤʦʟʢʫ 

ʟ ʢʘʥʘʣʘʤʠ ɯʉ: ʥʝʨʚʦʚʦ-ʧʨʦʚʽʜʥʠʢʦʚʠʡ (ʟʘ ʫʯʘʩʪʶ ʝʬʝʨʝʥʪʥʠʭ ʥʝʨʚʦʚʠʭ ʟʘʢʽʥʯʝʥʴ ʚ 

ʣʽʤʬʦʾʜʥʠʭ ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ) ʽ ʛʝʤʘʪʦʛʝʥʥʦ-ʛʫʤʦʨʘʣʴʥʠʡ (ʟʘ ʫʯʘʩʪʽ ʛʦʨʤʦʥʽʚ 

ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʽʥʰʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴʩʷ 

ʢʣʽʪʠʥʘʤʠ ʅʉ ʽ ɯʉ ʽ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʢʨʦʚôʷʥʝ ʨʫʩʣʦ [1, 7]. ɿ ʷʜʝʨ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʽ 

ʪʢʘʥʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʚʠʜʽʣʝʥʽ ʙʽʣʢʠ (ʗɹʉ ʽ ʗɹʄ), ʧʦʢʘʟʘʥʦ ʧʨʠʩʫʪʥʽʩʪʴ ʟʘʛʘʣʴʥʠʭ 

ʜʣʷ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʽ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʙʽʣʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʟ ʤʦʣʝʢʫʣʷʨʥʠʤʠ ʤʘʩʘʤʠ 

13,5; 18 ʽ 19 ʢɼʘ [5]. ɺʩʪʘʥʦʚʣʝʥʘ ʘʢʪʠʚʥʘ ʨʦʣʴ ʩʝʣʝʟʽʥʢʠ ʚ ʨʦʟʚʠʪʢʫ ʜʝʤʽʻʣʽʥʝʟʫʶʯʦʛʦ 

ʧʨʦʮʝʩʫ ʚ ʎʅʉ [17]. ʊʠʤ ʥʝ ʤʝʥʰ, ʤʝʭʘʥʽʟʤʠ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʽʤʫʥʥʫ 

ʩʠʩʪʝʤʫ ʽ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʥʝʨʚʦʚʫ ʚʠʚʯʝʥʽ ʜʘʣʝʢʦ ʥʝ ʚʩʽ [11].  

ɼʽʷʣʴʥʽʩʪʴ ʩʝʣʝʟʽʥʢʠ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʨʝʛʫʣʶʶʯʠʤ ʚʧʣʠʚʦʤ ʥʝ ʪʽʣʴʢʠ ʎʅʉ, ʘʣʝ ʽ 

ʟʘʣʦʟ ʚʥʫʪʨʽʰʥʴʦʾ ʩʝʢʨʝʮʽʾ [19, 27] ʪʘ ʮʝʥʪʨʘʣʴʥʠʭ ʦʨʛʘʥʽʚ ʽʤʫʥʦʛʝʥʝʟʫ [2, 8]. ʂʣʽʪʠʥʠ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʨʝʮʝʧʪʦʨʠ ʜʦ ʛʦʨʤʦʥʽʚ, ʥʝʡʨʦʤʝʜʽʘʪʦʨʽʚ ʪʘ ʥʝʡʨʦʤʦʜʫʣʷʪʦʨʽʚ 

[1, 14]. ʊʘʢ, ʛʣʶʢʦʨʪʠʢʦʾʜʠ ʩʫʧʨʝʩʫʶʪʴ ʜʦʟʨʽʚʘʥʥʷ, ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʽ ʧʨʦʣʽʬʝʨʘʮʽʶ 

ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ [6, 23]. ɻʦʨʤʦʥʠ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʚʘʞʣʠʚʽ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʚ ʧʨʝʥʘʪʘʣʴʥʦʤʫ ʽ ʨʘʥʥʴʦʤʫ 

ʧʦʩʪʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ. ʇʨʠ ʛʽʧʦʪʠʨʝʦʟʽ ʱʽʣʴʥʽʩʪʴ ʢʣʽʪʠʥ ʪʘ CD68+ ʤʘʢʨʦʬʘʛʽʚ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ, ʤʘʨʛʽʥʘʣʴʥʽʡ ʟʦʥʽ ʽ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ [26]. ʌʫʥʢʮʽʷʤ 

ʽʤʫʥʥʦʾ ʽ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ ʚʣʘʩʪʠʚʽ ʙʽʦʣʦʛʽʯʥʽ ʨʠʪʤʠ ʘʢʪʠʚʥʦʩʪʽ [3]. ɼʦ ʪʦʛʦ ʞ, 

ʭʨʦʥʦʙʽʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʥʝʨʚʦʚʦʾ, ʪʽʩʥʦ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ, ʱʦ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ ʽ ʽʤʫʥʥʠʭ 

ʨʝʘʢʮʽʡ ʥʘ ʦʨʛʘʥʽʟʤʝʥʥʦʤʫ ʨʽʚʥʽ [15, 18]. ɯʉ ʯʫʪʣʠʚʘ ʜʦ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʥʘʧʨʠʢʣʘʜ, ʚʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʚʽʪʣʘ ʥʘ ʣʽʤʬʦʾʜʥʽ ʪʢʘʥʠʥʠ, 

ʘ ʟʤʽʥʠ ʚ ʨʽʚʥʽ ʤʝʣʘʪʦʥʽʥʫ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʷʢ ʜʦ ʩʪʠʤʫʣʶʶʯʦʾ, ʪʘʢ ʽ ʜʦ 

ʧʨʠʛʥʽʯʫʚʘʣʴʥʦʾ ʜʽʾ [20]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʽʷʣʴʥʽʩʪʴ ʩʝʣʝʟʽʥʢʠ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʠʤ ʚʧʣʠʚʦʤ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʽʤʫʥʥʦʶ, ʥʝʨʚʦʚʦʶ ʪʘ ʝʥʜʦʢʨʠʥʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, 

ʚʠʟʥʘʥʦ ʽʩʥʫʚʘʥʥʷ ʻʜʠʥʦʾ ʥʝʡʨʦ-ʝʥʜʦʢʨʠʥʥʦ-ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ [4]. 
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ʆʉʆɹɽʅʅʆʉʊʀ ɼɽʊɽʂʊʀʈʆɺɸʅʀʗ ʕʅɼʆɻɽʅʅʆɻʆ ʉʆ ɺ ɺʓɼʓʍɸɽʄʆʄ 

ɺʆɿɼʋʍɽ 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʉʆ ʚ ʢʘʯʝʩʪʚʝ 

ʤʦʣʝʢʫʣʳ-ʙʠʦʤʘʨʢʝʨʘ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʠ ʚʳʚʝʜʝʥʠʷ ʵʥʜʝʛʦʥʥʦʛʦ ʉʆ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʇʨʝʜʣʦʞʝʥ 

ʩʧʦʩʦʙ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʤʦʣʝʢʫʣ ʉʆ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʩʝʥʩʦʨʦʚ ʥʘ 

ʦʩʥʦʚʝ ʦʪʢʨʳʪʦʡ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ ARDUINO.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʢʠʩʴ ʫʛʣʝʨʦʜʘ, ʉʆ, ʚʳʜʳʭʘʝʤʳʡ ʚʦʟʜʫʭ, ʙʠʦʤʘʨʢʝʨ, ʘʥʘʣʠʟ, 
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Abstract 

Presented the diagnostic significance of gaseous CO as a biomarker molecules. In the 
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human body are considered. Provided the method for the detection of CO molecules using 

electrochemical sensors based on open hardware and software environment Arduino. 

Keywords: carbon monoxide, CO, exhaled air, biomarker, analysis, diagnostics, 

electrochemical sensors, Arduino 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʘʥʘʣʠʟʫ ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠʜʘʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ 

ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʩʧʘʣʝʥʠʡ ʠ ʦʢʩʠʜʘʪʠʚʥʦʛʦ 

ʩʪʨʝʩʩʘ ʣʝʛʢʠʭ [1]. ɺ ʚʳʜʳʭʘʝʤʦʤ ʚʦʟʜʫʭʝ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʨʘʟʥʦʛʦ ʨʦʜʘ ʛʘʟʳ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʢʠʩʴ ʫʛʣʝʨʦʜʘ (ʉʆ), ʦʢʠʩʴ ʘʟʦʪʘ (NO), ʘʤʤʠʘʢ (NH3), ʧʝʥʪʘʥ (C5H12), 

ʙʫʪʘʥ (C4H10), ʚʦʜʦʨʦʜ (H2) ʠ ʜʨʫʛʠʝ. ɺʩʝʛʦ ʚ ʚʳʜʳʭʘʝʤʦʤ ʚʦʟʜʫʭʝ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ 

ʠʟʚʝʩʪʥʦ ʦ ʩʚʳʰʝ 600 ʣʝʪʫʯʠʭ ʩʦʝʜʠʥʝʥʠʡ [1,2].  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʉʆ ʚ ʚʳʜʳʭʘʝʤʦʤ ʚʦʟʜʫʭʝ, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ 

ʦʢʠʩʴ ʫʛʣʝʨʦʜʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʥʜʦʛʝʥʥʳʭ ʛʘʟʦʦʙʨʘʟʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʠʛʨʘʶʱʠʭ 

ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʝʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠʟʫʯʝʥʳ ʥʝ ʧʦʣʥʦʩʪʴʶ, ʧʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʉʆ ʚ ʢʘʯʝʩʪʚʝ ʤʦʣʝʢʫʣʳ-

ʙʠʦʤʘʨʢʝʨʘ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʠʟʚʝʩʪʥʦ ʦ ʪʦʤ, ʯʪʦ ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʉʆ ʚ ʚʳʜʳʭʘʝʤʦʤ 

ʚʦʟʜʫʭʝ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʮʝʣʦʤ ʨʷʜʝ ʟʘʙʦʣʝʚʘʥʠʡ (ʪʘʙʣ.1). 

 

ʊʘʙʣ. 1. ɼʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ (ʉʆ) 

ˉ ɿʘʙʦʣʝʚʘʥʠʝ ʠʣʠ ʥʘʛʨʫʟʢʘ ʀʩʪʦʯʥʠʢ 

1 ɸʥʝʤʠʠ: ʨʘʟʥʳʝ ʪʠʧʳ [4] 

2 ɸʩʪʤʘ [5] 

3 ɻʝʤʘʪʦʤʳ, ʪʘʣʘʩʩʝʤʠʷ, ʛʝʤʦʛʣʦʙʠʥʫʨʠʷ [6] 

4 ɼʦʣʛʦʚʨʝʤʝʥʥʦʝ ʧʨʝʙʳʚʘʥʠʝ ʚ ʟʦʥʝ ʧʦʚʳʰʝʥʥʦʛʦ O2 (>21%) [7] 

5 ʀʥʬʝʢʮʠʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ [8] 

6 ʆʢʩʠʜʘʪʠʚʥʳʡ ʩʪʨʝʩʩ [9] 

 

ɺ ʦʨʛʘʥʠʟʤʝ ʵʥʜʦʛʝʥʥʳʡ CO ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦ-

ʫʧʨʘʚʣʷʝʤʦʛʦ ʢʘʪʘʙʦʣʠʟʤʘ ʛʝʤ-ʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʨʠʩ. 1).ʆʩʥʦʚʥʘʷ ʝʛʦ 

ʧʨʦʜʫʢʮʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʛʝʤʦʣʠʟʦʤ ʵʨʠʪʨʦʮʝʪʘʨʥʦʛʦ ʛʝʤʘ ʠ ʤʠʦʛʣʦʙʠʥʘ ʚ ʭʦʜʝ 

ʵʨʠʪʨʦʧʦʵʟʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʩʪʘʨʝʶʱʠʭ ʢʣʝʪʦʢ ʢʨʦʚʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʝʢʦʪʦʨʘʷ ʜʦʣʷ ʵʥʜʦʛʝʥʥʦʛʦ CO ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʜʝʛʨʘʜʘʮʠʠ ʮʠʪʦʭʨʦʤʦʚ ʠ ʨʷʜʘ 

ʤʝʪʘʣʣʩʦʜʝʨʞʘʱʠʭ ʬʝʨʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʢʘʪʘʣʘʟʘ, ʧʝʨʦʢʩʠʜʘʟʘ, ʪʨʠʧʪʦʬʘʥʧʠʨʨʦʣʘʟʘ, 

NO-ʩʠʥʪʘʟʘ ʠ ʜʨʫʛʠʭ. ʅʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ CO ʤʦʞʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʟʘ ʩʯʝʪ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ, ʬʦʪʦʦʢʠʩʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ 

ʙʘʢʪʝʨʠʡ. ɺ ʭʦʜʝ ʥʝʜʘʚʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ CO ʚ ʦʨʛʘʥʠʟʤʝ 

ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʨʝʟʫʣʴʪʘʪʦʤ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʥʦ ʠ ʩʠʛʥʘʣʴʥʦʡ ʤʦʣʝʢʫʣʦʡ-

ʙʠʦʤʘʨʢʝʨʦʤ, ʫʯʘʩʪʚʫʶʱʝʡ ʚ ʤʝʭʘʥʠʟʤʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ, ʨʝʛʫʣʷʮʠʠ 

ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʚ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ. 
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ 

 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʠʟʙʳʪʦʯʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ CO ʠʥʪʝʥʩʠʚʥʦ ʚʳʚʦʜʠʪʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ. 

ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ, ʧʦʤʠʤʦ ʜʠʬʬʫʟʠʠ, ʪʨʘʥʩʧʦʨʪʘ ʚ ʨʘʩʪʚʦʨʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ 

ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʛʘʟʦʦʙʤʝʥʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʦʙʨʘʪʠʤʦʛʦ 

ʩʚʷʟʳʚʘʥʠʷ ʵʪʠʭ ʤʦʣʝʢʫʣ ʛʝʤ-ʩʦʜʝʨʞʘʱʠʤʠ ʙʝʣʢʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ (ʛʝʤʦʛʣʦʙʠʥ, 

ʤʠʦʛʣʦʙʠʥ, ʮʠʪʦʛʣʦʙʠʥ, ʥʝʡʨʦʛʣʦʙʠʥ, ʮʠʪʦʭʨʦʤ ʘ3), ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʙʫʬʝʨʠʨʦʚʘʥʠʷ 

ʥʘ ʥʠʭ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʧʦ ʛʨʘʜʠʝʥʪʫ ʢʦʥʮʝʥʪʨʘʮʠʠ ʆ2 ï ʦʪ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ ʚ 

ʣʝʛʢʠʝ. ɼʣʷ ʚʳʚʝʜʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘ ʞʝ ʮʝʧʦʯʢʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʨʘʥʩʧʦʨʪ ʢʠʩʣʦʨʦʜʘ ʠʟ ʣʝʛʢʠʭ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʜʳʭʘʥʠʷ ʢʣʝʪʦʢ, ʪʦʣʴʢʦ 

ʜʝʡʩʪʚʫʶʱʘʷ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ [10]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʉʆ ʢʘʢ ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ: 

¶ ̫ ʚʣ̫ʝʪʩʷ ʚʪʦʨʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʜʣʷ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ ʠ 
ʛʦʨʤʦʥʦʚ; 

¶ ʫʯʘʩʪʚʫʝʪ ʚ ʤʝʭʘʥʠʟʤʝ ʨʝʛʫʣʷʮʠʠ ʪʦʥʫʩʘ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ; 

¶ ʨʘʟʜʝʣʷʝʪ ʩ O2 ʦʙʱʫʶ ʩʭʝʤʫ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʠ ʙʫʬʝʨʠʨʦʚʘʥʠʷ; 

¶ ʚʳʜʝʣʷʝʪʩʷ ʧʨʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ (ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʤʘʨʢʝʨ 

ʨʘʙʦʪʳ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ); 

¶ ʩʣʫʞʠʪ ʠʥʜʠʢʘʪʦʨʦʤ ʠ ʤʘʨʢʝʨʦʤ ʢʘʪʘʙʦʣʠʟʤʘ. 

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʟʘʜʘʯʘ ʤʠʢʨʦʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʥʘ 

ʥʘʣʠʯʠʝ ʉʆ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ. ɺ ʨʘʙʦʪʝ [11] ʧʦʢʘʟʘʥʦ, ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʭ ʠ ʥʝʜʦʨʦʛʠʭ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʦʚ ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ 

ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʩʝʥʩʦʨʳ. ʉʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʠʭ ʩʝʥʩʦʨʦʚ, ʚʣʘʜʝʶʪ ʥʝʦʙʭʦʜʠʤʳʤʠ (ʚ ʯʘʩʪʥʦʩʪʠ 

ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 10-15 ʩ ʧʨʠ ʦʙʲʝʤʝ ʛʘʟʦʚʦʡ 

ʧʨʦʙʳ ~ 10-20 ʤʣ), ʤʦʛʫʪ ʧʦʣʥʦʮʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ ʧʘʪʦʣʦʛʠʡ. 
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 ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʘʢʝʪʥʦʡ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ 

ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʣʘʪʬʦʨʤʘ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ 

ʢʦʜʦʤ Arduino. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʘʢʝʪʘ ʧʦʨʪʘʪʠʚʥʦʛʦ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʘ CO ʪʨʝʙʫʝʪʩʷ: 

¶ ɻ ʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʡ ʩʝʥʩʦʨ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ CO (ʪʘʙʣ. 2); 

¶ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ; 

¶ ʧʦʨʪʘʪʠʚʥʳʡ ʢʦʤʧʴʶʪʝʨ. 

 

ʊʘʙʣ. 2. ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʩʝʥʩʦʨʳ CO ʧʨʦʠʟʚʦʜʩʪʚʘ Arduino 

ʊʠʧ ʜʘʪʯʠʢʘ ʌʦʪʦ 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

 

ɻʘʟ ɼʠʘʧʘʟʦʥ ʢʦʥʮʝʥʪʨʘʮʠʠ, ppm

MQ-2 

 

C3H8 200-5000 

C4H10 300-5000 

CH4 5000-20000 

H2 300-5000 

CO 100-5000 

MQ-7 

 

CO 10-10000 

CH4 100-5000 

H2 100-5000 

MQ-9 

 

C3H8 500-10000 

CH4 500-10000 

CO 10-1000 

MQ-307A 

 

CO 30-1000 

 

ʅʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʨʪʘʪʠʚʥʦʛʦ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʘ ʉʆ ʷʚʣʷʝʪʩʷ 

ʩʝʥʩʦʨ MQ-9. ɽʛʦ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʉʆ ʩʦʩʪʘʚʣʷʝʪ 10-1000 ppm, ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʨʘʟʥʦʛʦ ʨʦʜʘ ʟʘʙʦʣʝʚʘʥʠʡ.  

ɺ ʜʘʣʴʥʝʡʰʠʭ ʨʘʙʦʪʘʭ ʙʫʜʝʪ ʧʦʢʘʟʘʥʘ ʨʝʘʣʠʟʘʮʠʷ ʧʦʜʦʙʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ 

ʜʝʪʘʣʴʥʳʤ ʦʧʠʩʘʥʠʝʤ ʚʩʝʭ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝʤ ʧʘʨʘʣʣʝʣʴʥʦʛʦ 
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ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʠʟʤʝʨʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʡ ʉʆ ʚ ʚʳʜʳʭʘʝʤʦʤ ʚʦʟʜʫʭʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʘ ʩʝʨʠʠ ʆʂʉʀ. 
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ʋɼʂ 619:636.52/.58-612.359:615.371:578.834.11 

 

ɻʫʨʘʣʴʩʴʢʘ ʉʚʽʪʣʘʥʘ ɺʘʩʠʣʽʚʥʘ  

ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʢʪʦʨʘʥʪ 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

10008, ʉʪʘʨʠʡ ʙʫʣʴʚʘʨ, 7, ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

ɻɯʉʊʆ- ʊɸ ʎʀʊʆʃʆɻɯʏʅɯ ʇʆʂɸɿʅʀʂʀ ʇɽʏɯʅʂʀ ʂʋʈɽʁ ʇʈʀ 

ɺɸʂʎʀʅɸʎɯɰ ɰʍ ʇʈʆʊʀ ɯʅʌɽʂʎɯʁʅʆɻʆ ɹʈʆʅʍɯʊʋ 

 

ʋ ʨʦʙʦʪʽ ʟ'ʷʩʦʚʘʥʦ ʤʦʨʬʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʧʝʯʽʥʢʠ ʢʫʨʝʡ, ʚʘʢʮʠʥʦʚʘʥʠʭ ʧʨʦʪʠ 

ʽʥʬʝʢʮʽʡʥʦʛʦ ʙʨʦʥʭʽʪʫ. ʇʨʦʚʝʜʝʥʽ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʛʝʧʘʪʦʮʠʪʠ ʤʘʶʪʴ 

ʨʽʟʥʽ ʨʦʟʤʽʨʠ ʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʙôʻʤʦʤ ʮʠʪʦʧʣʘʟʤʠ ʪʘ ʷʜʝʨ, ʘ ʪʘʢʦʞ ʷʜʝʨʥʦ-

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʤ ʚʽʜʥʦʰʝʥʥʷʤ. ʅʘʡʥʠʞʯʠʡ ʽʥʜʝʢʩ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʛʝʧʘʪʦʮʠʪʽʚ ʢʫʨʝʡ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʚʽʢʦʤ 8 ʪʘ 20 ʜʽʙ, 

ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʘʢʮʠʥʘʮʽʾ ʧʨʦʪʠ ʽʥʬʝʢʮʽʡʥʦʛʦ ʙʨʦʥʭʽʪʫ ʟ ʜʦʜʘʚʘʥʥʷʤ ʜʦ ʨʘʮʽʦʥʫ 

ʚʽʪʘʤʽʥʥʦ-ʤʽʥʝʨʘʣʴʥʦʛʦ ʧʨʝʤʽʢʩʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʩʣʽʜʦʚʥʝ ʟʨʦʩʪʘʥʥʷ ʦʙôʻʤʫ 

ʮʠʪʦʧʣʘʟʤʠ ʚʽʜʥʦʩʥʦ ʦʙôʻʤʫ ʷʜʨʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʫʨʠ, ʧʝʯʽʥʢʘ, ʽʥʬʝʢʮʽʡʥʠʡ ʙʨʦʥʭʽʪ, ʚʘʢʮʠʥʘʮʽʷ, ʤʦʨʬʦʤʝʪʨʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ. 

 

ɻʫʨʘʣʴʩʢʘʷ ʉʚʝʪʣʘʥʘ ɺʘʩʠʣʴʝʚʥʘ 

ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʢʪʦʨʘʥʪ 

ɾʠʪʦʤʠʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

10008, ʉʪʘʨʳʡ ʙʫʣʴʚʘʨ, 7, ʛ. ɾʠʪʦʤʠʨ, ʋʢʨʘʠʥʘ 

 

ɻʀʉʊʆ- ʀ ʎʀʊʆʃʆɻʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʇɽʏɽʅʀ ʂʋʈ ʇʈʀ 

ɺɸʂʎʀʅɸʎʀʀ ʀʍ ʇʈʆʊʀɺ ʀʅʌɽʂʎʀʆʅʅʆɻʆ ɹʈʆʅʍʀʊɸ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʫʩʪʘʥʦʚʣʝʥʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʧʝʯʝʥʠ ʢʫʨ, ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ 

ʧʨʦʪʠʚ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʙʨʦʥʭʠʪʘ. ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʛʝʧʘʪʦʮʠʪʳ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʨʘʟʤʝʨʳ ʠ ʦʪʣʠʯʘʶʪʩʷ ʦʙʲʝʤʦʤ ʮʠʪʦʧʣʘʟʤʳ ʠ ʷʜʝʨ, ʘ 

ʪʘʢʞʝ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʤ ʦʪʥʦʰʝʥʠʝʤ. ʉʘʤʳʡ ʥʠʟʢʠʡ ʠʥʜʝʢʩ ʷʜʝʨʥʦ-

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʛʝʧʘʪʦʮʠʪʦʚ ʢʫʨ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ 

ʚʦʟʨʘʩʪʝ 8 ʠ 20 ʩʫʪʦʢ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʙʨʦʥʭʠʪʘ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʨʘʮʠʦʥ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʨʝʤʠʢʩʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʨʦʩʪʝ ʦʙʲʝʤʘ ʮʠʪʦʧʣʘʟʤʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʲʝʤʘ ʷʜʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʨʳ, ʧʝʯʝʥʴ, ʠʥʬʝʢʮʠʦʥʥʳʡ ʙʨʦʥʭʠʪ, ʚʘʢʮʠʥʘʮʠʷ, 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 
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HISTO- AND CYTOLOGICAL  INDICATORS OF CHICKENS LIVER ON 

VACCINATION OF LAYING THEM AGAINST INFECTIOUS BRONCHITIS  

Summary 

The paper revealed morphological structure of the chickens liver that vaccinated 

against infectious bronchitis. Our studies have shown that hepatocytes have different sizes 

and different amount of cytoplasm and nuclei, and the nuclear-cytoplasmic ratio. The lowest 
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index of nuclear-cytoplasmic ratio characteristic of the chickens hepatocytes research age 

groups 8 and 20 days, especially when vaccination against infectious bronchitis in the diet 

with the addition of vitamin and mineral premix, which indicates a consistent increase in the 

volume of the cytoplasm relative volume of the nucleus. 

Key words: chicken, liver, infectious bronchitis, vaccination, morphometric parameters. 

 

ɺʩʪʫʧ. ʋ ʧʪʘʭʦʛʦʩʧʦʜʘʨʩʪʚʘʭ ʋʢʨʘʾʥʠ ʩʬʦʨʤʫʚʘʣʘʩʴ ʩʢʣʘʜʥʘ ʝʧʽʟʦʦʪʠʯʥʘ 

ʩʠʪʫʘʮʽʷ, ʧʨʦ ʷʢʫ ʩʚʽʜʯʘʪʴ ʬʘʢʪʠ ʧʨʦʚʝʜʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʾ ʩʧʝʮʠʬʽʯʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʚ ʧʨʦʤʠʩʣʦʚʦʤʫ ʧʪʘʭʽʚʥʠʮʪʚʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʱʝʧʣʝʥʥʷ ʧʪʠʮʽ ʧʨʦʪʠ 

ʦʩʥʦʚʥʦʛʦ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʦʛʦ ʚʽʨʫʩʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ï ʽʥʬʝʢʮʽʡʥʦʛʦ ʙʨʦʥʭʽʪʫ 

ʢʫʨʝʡ (ɯɹʂ) [2, 6].  

ɺ ʢʦʤʧʣʝʩʽ ʟʘʭʦʜʽʚ ʧʦ ʧʨʦʬʽʣʘʢʪʠʮʽ ʽ ʣʽʢʚʽʜʘʮʽʾ ʽʥʬʝʢʮʽʡʥʦʛʦ ʙʨʦʥʭʽʪʫ ʢʫʨʝʡ 

ʦʩʥʦʚʥʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʩʧʝʮʠʬʽʯʥʘ ʧʨʦʬʽʣʘʢʪʠʢʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʞʠʚʠʭ ʪʘ 

ʽʥʘʢʪʠʚʦʚʘʥʠʭ ʚʘʢʮʠʥ [2, 3, 5]. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʟʘʛʘʣʴʥʽ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʽʪʘʨʥʽ 

ʟʘʭʦʜʠ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʦʛʦ ʦʟʜʦʨʦʚʣʝʥʥʷ ʧʪʘʭʦʛʦʩʧʦʜʘʨʩʪʚ ʚʽʜ ʽʥʬʝʢʮʽʡʥʦʛʦ 

ʙʨʦʥʭʽʪʫ ʢʫʨʝʡ. ɿʘʭʠʩʪ ʧʪʠʮʽ ʚʽʜ ʟʘʨʘʞʝʥʥʷ ʚʽʨʫʩʦʤ ʽʥʬʝʢʮʽʡʥʦʛʦ ʙʨʦʥʭʽʪʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʫʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʪʨʘʥʩʦʚʘʨʽʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʫ ʢʫʨʯʘʪ 

ʨʘʥʥʴʦʛʦ ʚʽʢʫ ʽʤʫʥʽʟʘʮʽʻʶ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʢʫʨʝʡ ʽʥʘʢʪʠʚʦʚʘʥʠʤʠ ʚʘʢʮʠʥʘʤʠ [7] 

ʽ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʞʠʚʠʭ ʚʽʨʫʩ-ʚʘʢʮʠʥ [8]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʫʩʧʽʭʠ ʚ ʨʦʟʨʦʙʮʽ 

ʩʧʝʮʠʬʽʯʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ, ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʠʪʘʥʴ ʤʦʨʬʦʣʦʛʽʾ ʦʨʛʘʥʽʚ, ʟʦʢʨʝʤʘ 

ʧʝʯʽʥʢʠ, ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʦʾ, ʭʚʦʨʦʾ ʪʘ ʚʘʢʮʠʥʦʚʘʥʦʾ ʧʪʠʮʽ ʚʠʚʯʝʥʦ ʥʝʜʦʩʪʘʪʥʴʦ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʜʦʩʣʽʜʫ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʛʨʫʧʫ ʢʫʨʯʘʪ 

ʚʽʢʦʤ 1 ʜʦʙʘ, ʚʠʨʦʱʝʥʠʭ ʚ ʫʤʦʚʘʭ ʉʊʆɺ Ăʉʪʘʨʦʩʦʣʦʪʚʠʥʩʴʢʘ ʧʪʘʭʦʬʘʙʨʠʢʘò 

ɹʝʨʜʠʯʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʨʦʟʜʽʣʝʥʠʭ ʟʘ ʧʨʠʥʮʠʧʦʤ ʘʥʘʣʦʛʽʚ ʥʘ 

ʯʦʪʠʨʠ ʛʨʫʧʠ ʧʦ 70 ʛʦʣʽʚ ʚ ʢʦʞʥʽʡ. ʇʝʨʰʘ ʛʨʫʧʘ ï ʢʦʥʪʨʦʣʴʥʘ, ʜʨʫʛʘ ï ʜʦʩʣʽʜʥʘ, ʢʫʨʯʘʪ 

ʷʢʦʾ ʚʘʢʮʠʥʫʚʘʣʠ ʟʛʽʜʥʦ ʧʣʘʥʫ ʱʝʧʣʝʥʴ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʫ ʚʘʢʮʠʥʦʶ ʰʪʘʤʫ H-120 

ʥʘ 1, 13, 33, 83 ʪʘ 103 ʜʦʙʫ, ʪʨʝʪʷ ï ʜʦʩʣʽʜʥʘ, ʢʫʨʯʘʪ ʷʢʦʾ ʚʘʢʮʠʥʫʚʘʣʠ ʚʘʢʮʠʥʦʶ ʰʪʘʤʫ 

4/91, ʯʝʪʚʝʨʪʘ ï ʜʦʩʣʽʜʥʘ, ʢʫʨʯʘʪ ʷʢʦʾ ʚʘʢʮʠʥʫʚʘʣʠ ʟʛʽʜʥʦ ʧʣʘʥʫ ʱʝʧʣʝʥʴ ʨʝʤʦʥʪʥʦʛʦ 

ʤʦʣʦʜʥʷʢʫ ʚʘʢʮʠʥʦʶ ʰʪʘʤʫ H-120 ʟ ʜʦʜʘʚʘʥʥʷ ʚʽʪʘʤʽʥʥʦ-ʤʽʥʝʨʘʣʴʥʦʛʦ ʧʨʝʤʽʢʩʫ. ʇʨʠ 

ʚʠʢʦʥʘʥʥʽ ʨʦʙʦʪʠ ʚʠʢʦʥʫʚʘʣʠ ʘʥʘʪʦʤʽʯʥʽ, ʦʨʛʘʥʦʤʝʪʨʠʯʥʽ ʪʘ ʛʽʩʪʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɻʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʘʬʝʜʨʽ ʘʥʘʪʦʤʽʾ ʽ ʛʽʩʪʦʣʦʛʽʾ ʬʘʢʫʣʴʪʝʪʫ 

ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʦʝʢʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʄʘʪʝʨʽʘʣʦʤ ʙʫʣʘ ʧʝʯʽʥʢʘ ʢʫʨʯʘʪ ʚʽʜʽʙʨʘʥʘ ʚʽʜ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʦʾ ʧʪʠʮʽ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʥʘ 7 ʜʦʙʫ ʧʽʩʣʷ ʚʘʢʮʠʥʘʮʽʾ, ʚʽʜʧʦʚʽʜʥʦ ʥʘ 8, 20, 40, 90 ʪʘ 110 ʜʝʥʴ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʤʝʪʦʜʠ ʬʽʢʩʘʮʽʾ 

ʪʢʘʥʠʥ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʨʽʟʽʚ [1,4]. ɻʽʩʪʦʤʝʪʨʽʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʚʦʜʠʣʘʩʴ ʟʛʽʜʥʦ ʟ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʧʦ ʙʽʦʤʝʪʨʽʾ [1,4]. 

ʆʙʨʦʙʢʫ ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʚʘʨʽʘʮʽʡʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧôʶʪʝʨʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ ñMicrosoft Excelò. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʧʣʠʚʫ ʚʘʢʮʠʥʘʮʽʾ ʥʘ 

ʛʽʩʪʦʘʨʭʽʪʝʢʪʦʥʽʢʫ ʧʝʯʽʥʢʠ ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʛʽʩʪʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʤʽʢʨʦʩʢʦʧʽʯʥʘ ʙʫʜʦʚʘ ʧʝʯʽʥʢʠ ʢʫʨʝʡ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʽʩʪʦʪʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨʠʩ. 1). ʊʘʢʦʞ, ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʧʝʯʽʥʢʠ 

ʢʫʨʝʡ ʚʩʪʘʥʦʚʣʝʥʘ ʾʾ ʥʦʨʤʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʽ ʘʨʭʽʪʝʢʪʦʥʽʢʘ. ʇʨʠ ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʧʝʯʽʥʢʠ ʢʫʨʝʡ ʫʩʽʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʱʦ ʤʽʢʨʦʩʢʦʧʽʯʥʘ 

ʙʫʜʦʚʘ ʧʝʯʽʥʢʠ ʯʽʪʢʦ ʚʠʨʘʞʝʥʘ, ʤʝʞʽ ʤʽʞ ʧʝʯʽʥʢʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ ʟʙʝʨʝʞʝʥʽ, ʧʝʯʽʥʢʦʚʽ 

ʙʘʣʢʠ ʜʦʙʨʝ ʚʠʜʥʦ, ʷʜʨʘ ʧʝʯʽʥʢʦʚʠʭ ʢʣʽʪʠʥ ʦʜʥʘʢʦʚʦʾ ʚʝʣʠʯʠʥʠ, ʨʽʚʥʦʤʽʨʥʦ ʟʘʙʘʨʚʣʝʥʽ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʛʽʩʪʦʤʦʨʬʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʧʝʯʽʥʢʠ ʢʫʨʝʡ ʻ ʥʘʷʚʥʽʩʪʴ ʤʽʞ ʚʝʣʠʢʠʤʠ 

ʛʨʫʧʘʤʠ ʧʝʯʽʥʢʦʚʠʭ ʯʘʩʪʦʯʦʢ, ʦʙ'ʻʜʥʘʥʠʭ ʪʨʽʘʜʘʤʠ, ʰʠʨʦʢʠʭ ʧʨʦʰʘʨʢʽʚ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ. ʊʦʤʫ, ʷʢʱʦ ʚʣʘʩʥʝ ʤʽʞʯʘʩʪʦʯʢʦʚʘ ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ ʚ ʧʝʯʽʥʮʽ ʢʫʨʝʡ ʩʣʘʙʢʦ 

ʚʠʨʘʞʝʥʘ, ʪʦ ʚ ʜʽʣʷʥʮʽ ʪʨʽʘʜ ʚʦʥʘ ʤʘʻ ʨʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ. ʊʫʪ ʧʨʦʭʦʜʷʪʴ ʚʝʣʠʢʽ 

ʘʨʪʝʨʽʘʣʴʥʽ ʚʝʥʦʟʥʽ ʩʫʜʠʥʠ ʽ ʤʽʞʯʘʩʪʦʯʢʦʚʽ ʞʦʚʯʥʽ ʧʨʦʪʦʢʠ (ʨʠʩ. 2).  
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ʈʠʩ. 1. ʄʽʢʨʦʩʢʦʧʽʯʥʘ ʙʫʜʦʚʘ ʧʝʯʽʥʢʠ ʢʫʨʝʡ 

ʚʽʢʦʤ 40 ʜʽʙ ʧʝʨʰʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ: 

ʛʝʧʘʪʦʮʠʪʠ. ɻʝʤʘʪʦʢʩʠʣʽʥ ɹʨʴʦʤʝʨʘ ʪʘ 

ʝʦʟʠʥ. ʭ 280. 

ʈʠʩ. 2. ʄʽʢʨʦʩʢʦʧʽʯʥʘ ʙʫʜʦʚʘ ʧʝʯʽʥʢʠ ʢʫʨʝʡ 

ʚʽʢʦʤ 40 ʜʽʙ ʜʨʫʛʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ: ʪʨʽʘʜʘ. 

ɻʝʤʘʪʦʢʩʠʣʽʥ ɹʨʴʦʤʝʨʘ ʪʘ ʝʦʟʠʥ. ʭ 280. 

ʋ ʦʢʨʝʤʠʭ ʢʫʨʝʡ ʧʝʨʰʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʤʝʞʽ ʤʽʞ ʛʝʧʘʪʦʮʠʪʘʤʠ ʥʝ ʯʽʪʢʦ 

ʚʠʨʘʞʝʥʽ. ʄʽʢʨʦʩʢʦʧʽʯʥʘ ʙʫʜʦʚʘ ʧʝʯʽʥʢʠ ʢʫʨʝʡ ʜʨʫʛʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʪʘʢʦʞ ʽʩʪʦʪʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʢʦʥʪʨʦʣʶ, ʧʨʦʪʝ ʦʢʨʝʤʽ ʛʝʧʘʪʦʮʠʪʠ ʧʦʛʘʥʦ ʩʧʨʠʡʤʘʣʠ ʟʘʙʘʨʚʣʝʥʥʷ. ʅʘ 

ʛʽʩʪʦʧʨʝʧʘʨʘʪʘʭ ʧʝʯʽʥʢʠ ʧʦʜʝʢʫʜʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʛʝʧʘʪʦʮʠʪʽʚ. 

ʋ ʢʫʨʝʡ ʪʨʝʪʴʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʚ ʜʝʷʢʠʭ ʧʝʯʽʥʢʦʚʠʭ ʯʘʩʪʦʯʢʘʭ ʾʭ ʮʝʥʪʨʘʣʴʥʽ ʚʝʥʠ 

ʙʫʣʠ ʨʦʟʰʠʨʝʥʠʤʠ. ɹʘʣʦʯʥʘ ʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʘ ʙʫʣʘ ʟʙʝʨʝʞʝʥʘ, ʪʨʽʘʜʠ ʜʦʙʨʝ ʚʠʨʘʞʝʥʽ. 

ɻʝʧʘʪʦʮʠʪʠ ʤʘʣʠ ʨʽʟʥʫ ʬʦʨʤʫ ʪʘ ʦʜʥʦʨʽʜʥʝ ʟʘʙʘʨʚʣʝʥʥʷ.  

ʅʘʰʽ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʢʽʣʴʢʦʩʪʽ ʧʝʯʽʥʢʦʚʠʭ 

ʯʘʩʪʦʯʦʢ ʥʘ ʫʤʦʚʥʫ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʫ ʢʫʨʝʡ ʜʦʩʣʽʜʥʦʾ ʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧ ʙʫʣʠ ʤʘʡʞʝ 

ʦʜʥʘʢʦʚʠʤʠ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʷ 1 

ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʛʽʩʪʦʩʪʨʫʢʪʫʨʠ ʧʝʯʽʥʢʠ ʫ ʢʫʨʝʡ ʧʨʠ ʚʘʢʮʠʥʘʮʽʾ ʾʭ 

ʧʨʦʪʠ ʽʥʬʝʢʮʽʡʥʦʛʦ ʙʨʦʥʭʽʪʫ (ʄÑm; n=6)  
ʇʦʢʘʟʥʠʢʠ ɻʨʫʧʠ ʪʚʘʨʠʥ 

ʢʦʥʪʨʦʣʴʥʘ 1 ʜʦʩʣʽʜʥʘ 2 ʜʦʩʣʽʜʥʘ 3 ʜʦʩʣʽʜʥʘ 

8 ʜʽʙ 

ɼʽʘʤʝʪʨ ʧʦʧʝʨʝʯʥʦʛʦ ʟʨʽʟʫ ʮʝʥʪʨʘʣʴʥʦʾ 

ʚʝʥʠ, ʤʢʤ 

 

25,46Ñ0,41 

 

24,63Ñ0,28* 

 

25,04Ñ0,53 

 

25,38Ñ0,19 

ʂ-ʩʪʴ ʧʝʯʽʥʢʦʚʠʭ ʯʘʩʪʦʯʦʢ ʥʘ ʫʤ. ʦʜ. 

ʧʣ. (ʦʢ. 8, ʦʙ. 4) 

 

25,48Ñ0,16 

 

26,05Ñ0,21 

 

26,7Ñ0,49 

 

27,43Ñ0,29*** 

20 ʜʽʙ 

ɼʽʘʤʝʪʨ ʧʦʧʝʨʝʯʥʦʛʦ ʟʨʽʟʫ ʮʝʥʪʨʘʣʴʥʦʾ 

ʚʝʥʠ, ʤʢʤ 

 

30,17Ñ0,68 

 

29,54Ñ0,63 

 

29,04Ñ0,47 

 

29,71Ñ0,66  

ʂ-ʩʪʴ ʧʝʯʽʥʢʦʚʠʭ ʯʘʩʪʦʯʦʢ ʥʘ ʫʤ. ʦʜ. 

ʧʣ. (ʦʢ. 8, ʦʙ. 4) 

 

22,98Ñ0,68 

 

23,58Ñ0,35 

 

23,33Ñ0,19 

 

23,5Ñ0,21 

40 ʜʽʙ 

ɼʽʘʤʝʪʨ ʧʦʧʝʨʝʯʥʦʛʦ ʟʨʽʟʫ ʮʝʥʪʨʘʣʴʥʦʾ 

ʚʝʥʠ, ʤʢʤ 

 

33,79Ñ0,65 

 

33,33Ñ0,37 

 

32,95Ñ0,42 

 

33,63Ñ0,59 

ʂ-ʩʪʴ ʧʝʯʽʥʢʦʚʠʭ ʯʘʩʪʦʯʦʢ ʥʘ ʫʤ. ʦʜ. 

ʧʣ. (ʦʢ. 8, ʦʙ. 4) 

 

17,28Ñ0,21 

 

17,33Ñ0,15 

 

17,23Ñ0,21 

 

17,42Ñ0,29 

90 ʜʽʙ 

ɼʽʘʤʝʪʨ ʧʦʧʝʨʝʯʥʦʛʦ ʟʨʽʟʫ ʮʝʥʪʨʘʣʴʥʦʾ 

ʚʝʥʠ, ʤʢʤ 

 

35,42Ñ0,74 

 

35,25Ñ0,14 

 

35,45Ñ0,24 

 

35,54Ñ0,42 

ʂ-ʩʪʴ ʧʝʯʽʥʢʦʚʠʭ ʯʘʩʪʦʯʦʢ ʥʘ ʫʤ. ʦʜ. 

ʧʣ. (ʦʢ. 8, ʦʙ. 4) 

 

13,55Ñ0,09 

 

13,23Ñ0,28 

 

13,24Ñ0,25 

 

13,28Ñ0,13 

110 ʜʽʙ 

ɼʽʘʤʝʪʨ ʧʦʧʝʨʝʯʥʦʛʦ ʟʨʽʟʫ ʮʝʥʪʨʘʣʴʥʦʾ 

ʚʝʥʠ, ʤʢʤ 

 

36,96Ñ0,88 

 

39,25Ñ0,85*** 

 

38,83Ñ0,46 

 

40,25Ñ0,85***  

ʂ-ʩʪʴ ʧʝʯʽʥʢʦʚʠʭ ʯʘʩʪʦʯʦʢ ʥʘ ʫʤ. ʦʜ. 

ʧʣ. (ʦʢ. 8, ʦʙ. 4) 

 

10,2Ñ0,14 

 

10,12Ñ0,16 

 

10,02Ñ0,15 

 

10,15Ñ0,13 

ʇʨʠʤʽʪʢʘ. * ï ʨ<0,05, ** ï ʨ<0,01, *** ï ʨ<0,001 
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ʃʠʰʝ ʫ ʢʫʨʝʡ 8-ʤʠ ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʪʨʝʪʴʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʨ<0,001). ʇʨʠ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʜʽʘʤʝʪʨʫ ʧʦʧʝʨʝʯʥʦʛʦ ʟʨʽʟʫ ʮʝʥʪʨʘʣʴʥʦʾ ʚʝʥʠ ʤʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʫ 

ʢʫʨʝʡ ʜʦʩʣʽʜʥʠʭ ʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧ ʙʫʚ ʤʘʡʞʝ ʦʜʥʘʢʦʚʠʤ, ʣʠʰʝ ʫ ʚʽʮʽ 110 ʜʽʙ ʤʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʧʝʨʰʦʾ ʪʘ ʪʨʝʪʴʦʾ ʜʦʩʣʽʜʥʦʾ 

ʛʨʫʧʠ (ʨ<0,001) ʪʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʨʦʩʪʘʥʥʷ ʜʽʘʤʝʪʨʫ ʧʦʧʝʨʝʯʥʦʛʦ ʟʨʽʟʫ ʚʝʥʠ ʫ ʜʨʫʛʦʾ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ (ʜʠʚ. ʪʘʙʣ.1). 

ʇʝʯʽʥʢʦʚʽ ʢʣʽʪʠʥʠ ʤʘʣʠ ʨʽʟʥʽ ʨʦʟʤʽʨʠ ʽ ʚʽʜʨʽʟʥʷʣʠʩʴ ʤʽʞ ʩʦʙʦʶ ʧʦ ʦʙôʻʤʫ 

ʮʠʪʦʧʣʘʟʤʠ ʽ ʷʜʝʨ, ʘ ʪʘʢʦʞ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʤ ʚʽʜʥʦʰʝʥʥʷʤ (ʪʘʙʣ.2).  

ʊʘʙʣʠʮʷ 2 

ɼʘʥʽ ʤʦʨʬʦʤʝʪʨʽʾ ʛʝʧʘʪʦʮʠʪʽʚ ʧʝʯʽʥʢʠ ʫ ʢʫʨʝʡ ʧʨʠ ʚʘʢʮʠʥʘʮʽʾ ʾʭ ʧʨʦʪʠ 

ʽʥʬʝʢʮʽʡʥʦʛʦ ʙʨʦʥʭʽʪʫ (ʄÑm; n=6) 

ɻʨʫʧʠ ʪʚʘʨʠʥ 

 

ʆʙôʻʤ ʛʝʧʘʪʦʮʠʪʽʚ, 

ʤʢʤ3 

ʆʙôʻʤ ʷʜʝʨ 

ʛʝʧʘʪʦʮʠʪʽʚ, ʤʢʤ3 

ʗʜʝʨʥʦ-

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʝ 

ʚʽʜʥʦʰʝʥʥʷ 

8 ʜʽʙ 

ʂʦʥʪʨʦʣʴʥʘ  212,42Ñ7,42 17,63Ñ2,23 0,091Ñ0,004 

ʇʝʨʰʘ ʜʦʩʣʽʜʥʘ  217,07Ñ10,77 19,75Ñ0,61** 0,101Ñ0,005*** 

ɼʨʫʛʘ ʜʦʩʣʽʜʥʘ  230,13Ñ16,05* 18,14Ñ0,77 0,089Ñ0,009 

ʊʨʝʪʷ ʜʦʩʣʽʜʥʘ  220,37Ñ11,62 21,29Ñ0,73*** 0,108Ñ0,005*** 

20 ʜʽʙ 

ʂʦʥʪʨʦʣʴʥʘ  273,72Ñ5,73 30,24Ñ2,03  0,115Ñ0,013 

ʇʝʨʰʘ ʜʦʩʣʽʜʥʘ  285,91Ñ13,29 28,79Ñ2,38 0,150Ñ0,014* 

ɼʨʫʛʘ ʜʦʩʣʽʜʥʘ  291,08Ñ5,14*** 35,72Ñ1,34** 0,129Ñ0,008 

ʊʨʝʪʷ ʜʦʩʣʽʜʥʘ  248,15Ñ14,85*** 36,18Ñ2,23*** 0,143Ñ0,012*** 

40 ʜʽʙ 

ʂʦʥʪʨʦʣʴʥʘ  383,40Ñ18,37 36,54Ñ0,47 0,106Ñ0,006 

ʇʝʨʰʘ ʜʦʩʣʽʜʥʘ  353,34Ñ19,63*** 37,22Ñ0,55** 0,120Ñ0,007* 

ɼʨʫʛʘ ʜʦʩʣʽʜʥʘ  392,95Ñ19,11*** 36,19Ñ0,66 0,103Ñ0,008 

ʊʨʝʪʷ ʜʦʩʣʽʜʥʘ  415,08Ñ21,21*** 37,29Ñ0,61* 0,101Ñ0,007** 

90 ʜʽʙ 

ʂʦʥʪʨʦʣʴʥʘ  490,42Ñ26,83 128,19Ñ6,05 0,367Ñ0,041 

ʇʝʨʰʘ ʜʦʩʣʽʜʥʘ  494,28Ñ13,19 125,33Ñ4,12 0,346Ñ0,029 

ɼʨʫʛʘ ʜʦʩʣʽʜʥʘ  451,03Ñ17,58** 127,65Ñ11,43 0,418Ñ0,071 

ʊʨʝʪʷ ʜʦʩʣʽʜʥʘ  528,76Ñ18,08** 131,25Ñ7,91 0,333Ñ0,023 

110 ʜʽʙ 

ʂʦʥʪʨʦʣʴʥʘ  511,71Ñ31,09 132,36Ñ7,47 0,362Ñ0,039 

ʇʝʨʰʘ ʜʦʩʣʽʜʥʘ  548,69Ñ12,93 145,18Ñ12,93*** 0,364Ñ0,026 

ɼʨʫʛʘ ʜʦʩʣʽʜʥʘ  514,59Ñ15,12 148,43Ñ9,80** 0,419Ñ0,049* 

ʊʨʝʪʷ ʜʦʩʣʽʜʥʘ  560,35Ñ16,76 159,06Ñ4,67*** 0,397Ñ0,010 

ʇʨʠʤʽʪʢʘ. * ï ʨ<0,05, ** ï ʨ<0,01,*** ï ʨ<0,001 

 

ɸʥʘʣʽʟʦʤ ʮʠʪʦʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʩʝʨʝʜʥʴʦʛʦ ʦʙôʻʤʫ ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʢʫʨʝʡ ʫ ʚʽʮʽ 8 ʜʽʙ ʫ ʧʝʨʰʽʡ ʪʘ ʪʨʝʪʽʡ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ, 

ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʜʨʫʛʽʡ ʛʨʫʧʽ ʪʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʩʝʨʝʜʥʴʦʛʦ ʦʙôʻʤʫ ʾʭ ʷʜʝʨ ʫ ʪʚʘʨʠʥ ʜʨʫʛʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ (ʜʠʚ. ʪʘʙʣ. 2). ʋ ʧʝʨʰʽʡ 

(ʨ<0,01) ʪʘ ʪʨʝʪʽʡ (ʨ<0,001) ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ 

ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. ʗʎɺ ʛʝʧʘʪʦʮʠʪʽʚ ʪʚʘʨʠʥ ʜʨʫʛʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʦʶ, ʟʤʝʥʰʫʻʪʴʩʷ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʩʣʽʜʦʚʥʝ ʟʨʦʩʪʘʥʥʷ ʦʙôʻʤʫ ʮʠʪʦʧʣʘʟʤʠ 

ʚʽʜʥʦʩʥʦ ʦʙôʻʤʫ ʷʜʨʘ (ʜʠʚ. ʪʘʙʣ. 2). 
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ʋ ʚʽʮʽ 110 ʜʽʙ ʧʨʠ ʮʠʪʦʤʦʨʬʦʤʝʪʨʠʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʦʙôʻʤʫ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʦʙôʻʤʫ 

ʾʭ ʷʜʝʨ ʫ ʪʚʘʨʠʥ ʚʩʽʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ (ʨ<0,001). ʗʎɺ ʛʝʧʘʪʦʮʠʪʽʚ ʪʚʘʨʠʥ ʜʨʫʛʦʾ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ, ʟʤʝʥʰʫʻʪʴʩʷ.  

ɺʠʩʥʦʚʢʠ 

1. ʇʨʠ ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʝʯʽʥʢʠ ʢʫʨʝʡ ʫʩʽʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʱʦ ʤʽʢʨʦʩʢʦʧʽʯʥʘ ʙʫʜʦʚʘ ʧʝʯʽʥʢʠ ʯʽʪʢʦ ʚʠʨʘʞʝʥʘ, ʤʝʞʽ ʤʽʞ 

ʧʝʯʽʥʢʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ ʟʙʝʨʝʞʝʥʽ, ʧʝʯʽʥʢʦʚʽ ʙʘʣʢʠ ʜʦʙʨʝ ʚʠʜʥʦ, ʷʜʨʘ ʧʝʯʽʥʢʦʚʠʭ 

ʢʣʽʪʠʥ ʦʜʥʘʢʦʚʦʾ ʚʝʣʠʯʠʥʠ, ʨʽʚʥʦʤʽʨʥʦ ʟʘʙʘʨʚʣʝʥʽ. 

2. ɻʝʧʘʪʦʮʠʪʠ ʤʘʶʪʴ ʨʽʟʥʽ ʨʦʟʤʽʨʠ ʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʙôʻʤʦʤ ʮʠʪʦʧʣʘʟʤʠ ʪʘ ʷʜʝʨ, 
ʘ ʪʘʢʦʞ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʤ ʚʽʜʥʦʰʝʥʥʷʤ. ʅʘʡʥʠʞʯʠʡ ʽʥʜʝʢʩ ʷʜʝʨʥʦ-

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʛʝʧʘʪʦʮʠʪʽʚ ʢʫʨʝʡ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ 

ʚʽʢʦʤ 8 ʪʘ 20 ʜʽʙ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʘʢʮʠʥʘʮʽʾ ʧʨʦʪʠ ʽʥʬʝʢʮʽʡʥʦʛʦ ʙʨʦʥʭʽʪʫ ʟ ʜʦʜʘʚʘʥʥʷʤ 

ʜʦ ʨʘʮʽʦʥʫ ʚʽʪʘʤʽʥʥʦ-ʤʽʥʝʨʘʣʴʥʦʛʦ ʧʨʝʤʽʢʩʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʩʣʽʜʦʚʥʝ ʟʨʦʩʪʘʥʥʷ 

ʦʙôʻʤʫ ʮʠʪʦʧʣʘʟʤʠ ʚʽʜʥʦʩʥʦ ʦʙôʻʤʫ ʷʜʨʘ. 
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ʀʉʊʆʈʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɹʝʡ ʈʦʤʘʥ ɺʘʩʠʣʴʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, 

ʜʠʨʝʢʪʦʨ ɼʅʋ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʩʧʠʨʪʫ ʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

ʧʨʦʜʦʚʦʣʴʯʠʭ ʧʨʦʜʫʢʪʽʚ,  

ʋʢʨʘʾʥʘ, 03190, ʤ. ʂʠʾʚ, ʧʨʦʚ. ɹʘʙʫʰʢʽʥʘ, 3 

 

ʄɽʍɸʅɯʂɸ ʗʂ ʊɽʆʈɽʊʀʏʅʀʁ ɹɸɿʀʉ ʉʊɸʅʆɺʃɽʅʅʗ ɯ ʈʆɿɺʀʊʂʋ 

ʄɽʍɸʅɯɿɸʎɯɰ ʊɺɸʈʀʅʅʀʎʊɺɸ 

ɸʥʦʪʘʮʽʷ 

ʆʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʪʝʦʨʝʪʠʯʥʠʤ ʽ ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʩʪʘʥʦʚʣʝʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʾ ʜʫʤʢʠ ʟ ʤʝʭʘʥʽʟʘʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ ʙʫʣʠ ʥʘʫʢʦʚʽ ʧʨʘʮʽ ʚʯʝʥʠʭ ʫ ʛʘʣʫʟʽ 

ʤʝʭʘʥʽʢʠ. ʋʟʘʛʘʣʴʥʝʥʦ ʧʦʰʫʢʠ ʟʘʨʫʙʽʞʥʠʭ ʽ ʚʽʪʯʠʟʥʷʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʟ ʨʦʟʨʦʙʣʝʥʥʷ 

ʦʩʥʦʚ ʪʝʦʨʝʪʠʯʥʦʾ ʽ ʧʨʠʢʣʘʜʥʦʾ ʤʝʭʘʥʽʢʠ, ʷʢʽ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ, ʚʠʟʥʘʯʠʣʠ ʥʘʧʨʷʤ 

ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʝʭʘʥʽʟʘʮʽʷ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʪʝʦʨʽʷ ʤʝʭʘʥʽʟʤʽʚ ʽ ʤʘʰʠʥ, ʧʨʠʢʣʘʜʥʘ 

ʤʝʭʘʥʽʢʘ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. 

 

ʄɽʍɸʅʀʂɸ ʂɸʂ ʊɽʆʈɽʊʀʏɽʉʂʀʁ ɹɸɿʀʉ ʉʊɸʅʆɺʃɽʅʀʗ ʀ 

ʈɸɿɺʀʊʀʗ ʄɽʍɸʅʀɿɸʎʀʀ ɾʀɺʆʊʅʆɺʆɼʉʊɺɸ 

ɹʝʡ ʈʦʤʘʥ ɺʘʩʠʣʴʝʚʠʯ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

ʜʠʨʝʢʪʦʨ ɻʅʋ çʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʧʠʨʪʘ ʠ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ,  

ʋʢʨʘʠʥʘ, 03190, ʛ. ʂʠʝʚ, ʧʨʦʫʣ. ɹʘʙʫʰʢʠʥʘ, 3 

ɸʥʥʦʪʘʮʠʷ 
ʆʙʦʩʥʦʚʘʥʦ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦʡ ʤʳʩʣʠ ʧʦ ʤʝʭʘʥʠʟʘʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʙʳʣʠ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ 

ʫʯʝʥʳʭ ʚ ʦʪʨʘʩʣʠ ʤʝʭʘʥʠʢʠ. ʆʙʦʙʱʝʥʳ ʧʦʠʩʢʠ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʦʩʥʦʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʤʝʭʘʥʠʢʠ, ʢʦʪʦʨʳʝ 

ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʦʧʨʝʜʝʣʠʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʭʘʥʠʟʘʮʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʪʝʦʨʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʘʰʠʥ, 

ʧʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ. 

 

ʊʝʦʨʝʪʠʯʥʦʶ ʦʩʥʦʚʦʶ ʩʪʘʥʦʚʣʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʧʨʦ ʤʝʭʘʥʽʟʘʮʽʶ 

ʪʚʘʨʠʥʥʠʮʪʚʘ ʻ ʤʝʭʘʥʽʢʘ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʮʽʣʽʩʥʠʡ ʘʥʘʣʽʟ ʽʩʪʦʨʽʾ ʤʝʭʘʥʽʟʘʮʽʾ ʧʦʚʠʥʝʥ 

ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʚʠʩʚʽʪʣʝʥʥʽ ʚʘʞʣʠʚʦʾ ʨʦʣʽ, ʷʢʫ ʚʽʜʽʛʨʘʣʠ ʥʘʫʢʦʚʽ ʨʦʟʨʦʙʢʠ ʟʘʨʫʙʽʞʥʠʭ ʽ 

ʚʽʪʯʠʟʥʷʥʠʭ ʫʯʝʥʠʭ-ʤʝʭʘʥʽʢʽʚ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʽ ʪʝʭʥʽʢʠ ʜʣʷ 

ʪʚʘʨʠʥʥʠʮʪʚʘ. ɺʠʚʯʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʪʝʦʨʝʪʠʯʥʦʾ ʽ ʧʨʠʢʣʘʜʥʦʾ 

ʤʝʭʘʥʽʢʠ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟ ʤʝʭʘʥʽʟʘʮʽʾ, ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʬʦʨʤ ʛʘʣʫʟʝʚʠʭ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ.  

ʋ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʤʝʭʘʥʽʢʘ ʻ ʥʘʫʢʦʶ ʧʨʦ ʤʝʭʘʥʽʯʥʠʡ ʨʫʭ ʪʘ ʨʽʚʥʦʚʘʛʫ ʪʽʣ ʽ 

ʾʭ ʚʟʘʻʤʦʜʽʶ. ʈʦʟʨʽʟʥʷʶʪʴ ʟʘʛʘʣʴʥʫ ʤʝʭʘʥʽʢʫ, ʤʝʭʘʥʽʢʫ ʩʫʮʽʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ ʽ 

ʧʨʠʢʣʘʜʥʫ ʤʝʭʘʥʽʢʫ. ɺ ʢʦʞʥʦʤʫ ʟ ʮʠʭ ʨʦʟʜʽʣʽʚ ʚʠʜʽʣʷʶʪʴ ʩʪʘʪʠʢʫ, ʢʽʥʝʤʘʪʠʢʫ ʡ 

ʜʠʥʘʤʽʢʫ. ɼʦ ʟʘʛʘʣʴʥʦʾ ʤʝʭʘʥʽʢʠ ʚʽʜʥʦʩʷʪʴ ʘʥʘʣʽʪʠʯʥʫ ʤʝʭʘʥʽʢʫ, ʪʝʦʨʽʶ ʛʽʨʦʩʢʦʧʽʚ, 

ʪʝʦʨʽʶ ʩʪʽʡʢʦʩʪʽ ʨʫʭʫ, ʘ ʪʘʢʦʞ ʪʝʦʨʽʶ ʢʦʣʠʚʘʥʴ, ʙʽʦʤʝʭʘʥʽʢʫ, ʪʝʦʨʝʪʠʯʥʫ ʤʝʭʘʥʽʢʫ 
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ʪʦʱʦ. ɼʦ ʧʨʠʢʣʘʜʥʦʾ ʤʝʭʘʥʽʢʠ ʚʽʜʥʦʩʷʪʴ ʤʝʭʘʥʽʢʫ ˇʨʫʥʪʽʚ, ʙʫʜʽʚʝʣʴʥʫ ʤʝʭʘʥʽʢʫ, 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʤʝʭʘʥʽʢʫ ʪʘ ʽʥ. 

ɿʘʢʦʥʠ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʟʘʚʜʷʢʠ ʧʣʽʜʥʽʡ ʧʨʘʮʽ ʢʽʣʴʢʦʭ 

ʧʦʢʦʣʽʥʴ ʫʯʝʥʠʭ. ʇʝʨʰʽ ʚʠʢʣʘʜʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʧʦʥʷʪʴ ʤʝʭʘʥʽʢʠ ʤʽʩʪʷʪʴʩʷ ʫ ʪʚʦʨʘʭ 

ʩʪʘʨʦʛʨʝʮʴʢʦʛʦ ʬʽʣʦʩʦʬʘ ɸʨʠʩʪʦʪʝʣʷ, ʷʢʠʡ ʨʦʟʚôʷʟʫʚʘʚ ʾʾ ʧʨʘʢʪʠʯʥʽ ʟʘʜʘʯʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʘʞʝʣʷ. ɺʧʝʨʰʝ ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʭʘʥʽʢʠ ʟôʷʚʣʷʻʪʴʩʷ ʚ ʨʦʙʦʪʽ 

ʩʽʨʘʢʫʟʴʢʦʛʦ ʛʝʦʤʝʪʨʘ ʽ ʤʝʭʘʥʽʢʘ ɸʨʭʽʤʝʜʘ, ʷʢʠʡ ʟʜʽʡʩʥʠʚ ʩʧʨʦʙʫ ʘʢʩʽʦʤʘʪʠʟʘʮʽʾ 

ʤʝʭʘʥʽʢʠ, ʜʘʚ ʥʠʟʢʫ ʥʘʫʢʦʚʠʭ ʫʟʘʛʘʣʴʥʝʥʴ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʯʝʥʥʷ ʧʨʦ ʨʽʚʥʦʚʘʛʫ, 

ʮʝʥʪʨ ʚʘʛʠ ʽ ʛʽʜʨʦʩʪʘʪʠʢʫ [3]. 

ʐʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʤʝʭʘʥʽʢʠ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʝʧʦʭʠ ɺʽʜʨʦʜʞʝʥʥʷ. ɼʦʩʣʽʜʥʠʢʠ ʮʽʻʾ 

ʝʧʦʭʠ ʨʦʟʚʠʥʫʣʠ ʤʝʪʦʜʠ ʩʪʘʪʠʢʠ ʽ ʟʘʢʣʘʣʠ ʦʩʥʦʚʠ ʜʠʥʘʤʽʢʠ. ʊʘʢ, ʃʝʦʥʘʨʜʦ ʜʘ ɺʽʥʯʽ 

ʚʠʚʯʘʚ ʨʫʭ ʪʽʣʘ ʽ ʷʚʠʱʝ ʪʝʨʪʷ, ʟʘʧʨʦʚʘʜʠʚ ʧʦʥʷʪʪʷ ʤʦʤʝʥʪʫ ʩʠʣʠ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ. 

ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʫ ʩʪʘʥʦʚʣʝʥʥʽ ʤʝʭʘʥʽʢʠ ʚʽʜʽʛʨʘʚ ɻ. ɻʘʣʽʣʝʡ, ʷʢʠʡ ʫʚʽʚ ʧʦʥʷʪʪʷ ʧʨʦ 

ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʽ ʧʨʠʩʢʦʨʝʥʥʷ ʪʦʯʢʠ, ʚʧʝʨʰʝ ʩʬʦʨʤʫʣʶʚʘʚ ʟʘʢʦʥ ʽʥʝʨʮʽʾ, ʧʨʠʥʮʠʧ 

ʚʽʜʥʦʩʥʦʩʪʽ ʢʣʘʩʠʯʥʦʾ ʤʝʭʘʥʽʢʠ ʽ ʜʦʩʣʽʜʠʚ ʜʽʶ ʩʠʣ ʥʘ ʪʽʣʘ, ʱʦ ʨʫʭʘʶʪʴʩʷ. ʅʝ ʤʦʞʣʠʚʦ 

ʥʝ ʚʽʜʟʥʘʯʠʪʠ ʚʥʝʩʦʢ ʈ. ɼʝʢʘʨʪʘ, ʷʢʠʡ ʚʧʝʨʰʝ ʚʚʽʚ ʧʦʥʷʪʪʷ ʢʽʣʴʢʦʩʪʽ ʨʫʭʫ ʤʘʪʝʨʽʘʣʴʥʦʾ 

ʪʦʯʢʠ ʽ ʜʦʩʣʽʜʠʚ ʧʠʪʘʥʥʷ ʧʨʦ ʩʢʣʘʜʘʥʥʷ ʜʦʚʽʣʴʥʦʛʦ ʯʠʩʣʘ ʨʫʭʽʚ ʪʦʯʢʠ. ɿʘʢʦʥ 

ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʤʽʞ ʩʠʣʦʶ, ʧʨʠʢʣʘʜʝʥʦʶ ʜʦ ʧʨʫʞʥʦʛʦ ʪʽʣʘ, ʽ ʡʦʛʦ ʜʝʬʦʨʤʘʮʽʻʶ, ʱʦ ʻ 

ʦʩʥʦʚʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʧʨʠ ʩʫʯʘʩʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʜʠʥʘʤʽʢʠ ʪʘ ʤʽʮʥʦʩʪʽ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʩʧʦʨʫʜ, ʚʽʜʢʨʠʚ ʈ. ɻʫʢ. ʇ. ɺʘʨʽʥʴʦʥ ʚʩʪʘʥʦʚʠʚ ʚ ʦʩʪʘʪʦʯʥʦʤʫ ʚʠʛʣʷʜʽ 

ʧʦʥʷʪʪʷ ʤʦʤʝʥʪʫ ʩʠʣʠ, ʫʤʦʚʠ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ ʟʙʽʞʥʠʭ ʽ ʧʘʨʘʣʝʣʴʥʠʭ ʩʠʣ, ʜʦʚʽʚ 

ʪʝʦʨʝʤʫ ʧʨʦ ʤʦʤʝʥʪ ʨʽʚʥʦʜʽʡʥʦʾ [1]. 

ʆʜʠʥ ʽʟ ʬʫʥʜʘʪʦʨʽʚ ʤʝʭʘʥʽʢʠ ɻ. ʃʝʡʙʥʽʮ ʨʦʟʨʦʙʠʚ ʽ ʟʘʩʪʦʩʫʚʘʚ ʜʦ ʟʘʜʘʯ ʤʝʭʘʥʽʢʠ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʽ ʽʥʪʝʛʨʘʣʴʥʝ ʯʠʩʣʝʥʥʷ, ʚʚʽʚ ʧʦʥʷʪʪʷ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʽ ʥʘʙʣʠʟʠʚʩʷ 

ʚʧʨʠʪʫʣ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʘʨʽʘʮʽʡʥʦʛʦ ʯʠʩʣʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʽʚ ʜʠʥʘʤʽʢʠ 

ʟʘʚʝʨʰʠʚ ʘʥʛʣʽʡʩʴʢʠʡ ʤʘʪʝʤʘʪʠʢ ʽ ʤʝʭʘʥʽʢ ɯ. ʅʴʶʪʦʥ, ʷʢʠʡ ʫ ʩʚʦʻʤʫ ʟʥʘʤʝʥʠʪʦʤʫ ʪʚʦʨʽ 

çʄʘʪʝʤʘʪʠʯʥʽ ʦʩʥʦʚʠ ʥʘʪʫʨʘʣʴʥʦʾ ʬʽʣʦʩʦʬʽʾè (1687) ʩʬʦʨʤʫʣʶʚʘʚ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ 

ʢʣʘʩʠʯʥʦʾ ʤʝʭʘʥʽʢʠ, ʾʾ ʘʢʩʽʦʤʘʪʠʢʫ, ʘ ʪʘʢʦʞ ʥʠʟʢʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʪʝʦʨʝʤ ʥʝʙʝʩʥʦʾ 

ʤʝʭʘʥʽʢʠ ʽ ʟʘʢʦʥ ʚʩʝʩʚʽʪʥʴʦʛʦ ʪʷʞʽʥʥʷ. 

ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʝʭʘʥʽʢʠ ʚʽʜʙʫʚʘʚʩʷ ʫ ʥʘʧʨʷʤʽ ʚʠʚʯʝʥʥʷ ʨʫʭʫ ʩʠʩʪʝʤʠ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʦʯʦʢ. ɾ. ʃ. ɼʘʣʘʤʙʝʨ ʩʬʦʨʤʫʣʶʚʘʚ ʧʨʠʥʮʠʧ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ 

ʬʦʨʤʘʣʴʥʦ ʟʘʜʘʯʽ ʜʠʥʘʤʽʢʠ ʟʚʦʜʠʣʠʩʴ ʜʦ ʟʘʜʘʯ ʩʪʘʪʠʢʠ. ɾ. ʃ. ʃʘʛʨʘʥʞ ʫ ʩʚʦʻʤʫ ʪʚʦʨʽ 

çɸʥʘʣʽʪʠʯʥʘ ʤʝʭʘʥʽʢʘè (1788) ʩʬʦʨʤʫʣʶʚʘʚ ʥʘʡʟʘʛʘʣʴʥʽʰʠʡ ʧʨʠʥʮʠʧ ʩʪʘʪʠʢʠ ï 

ʧʨʠʥʮʠʧ ʤʦʞʣʠʚʠʭ ʧʝʨʝʤʽʱʝʥʴ, ʟʥʘʡʰʦʚ ʟʘʛʘʣʴʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʤʝʭʘʥʽʢʠ ï ʟʘʛʘʣʴʥʝ 

ʨʽʚʥʷʥʥʷ ʜʠʥʘʤʽʢʠ ʽ ʚʠʚʽʚ ʚ ʫʟʘʛʘʣʴʥʝʥʦʤʫ ʚʠʛʣʷʜʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʨʫʭʫ 

ʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ [3]. 

ʋ ʧʦʜʘʣʴʰʦʤʫ ʧʨʘʮʷʤʠ ʚʠʜʘʪʥʠʭ ʤʘʪʝʤʘʪʠʢʽʚ ʽ ʤʝʭʘʥʽʢʽʚ ʇ. ʉ. ʃʘʧʣʘʩʘ, 

ʂ. ʌ. ɻʘʫʩʘ, ʉ. ʇʫʘʩʩʦʥʘ, ɺ. ɻʘʤʽʣʴʪʦʥʘ, ʂ. ʗʢʦʙʽ, ʄ. ɺ. ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ ʟʘʚʝʨʰʠʣʘʩʴ 

ʤʘʪʝʤʘʪʠʟʘʮʽʷ ʩʠʩʪʝʤʠ ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʦʯʦʢ ʽ ʘʙʩʦʣʶʪʥʦ ʪʚʝʨʜʦʛʦ ʪʽʣʘ, ʙʫʣʠ ʚʠʨʦʙʣʝʥʽ 

ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ ʘʥʘʣʽʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ ʧʦʥʷʪʪʷ (ʫʟʘʛʘʣʴʥʝʥʽ ʢʦʦʨʜʠʥʘʪʠ, ʰʚʠʜʢʦʩʪʽ ʪʘ 

ʩʠʣʠ) ʽ ʨʦʟʨʦʙʣʝʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʘʥʥʷ ʙʘʛʘʪʴʦʭ ʟʘʜʘʯ [4]. 

ɺ ʈʦʩʽʡʩʴʢʽʡ ʽʤʧʝʨʽʾ ʧʝʨʰʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʭʘʥʽʢʠ ʧʨʦʚʦʜʷʪʴʩʷ ʧʽʩʣʷ 

ʚʽʜʢʨʠʪʪʷ ʚ 1725 ʨ. ʈʦʩʽʡʩʴʢʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ (ʇʝʪʝʨʙʫʨʛ), ʜʝ ʧʨʘʮʶʚʘʣʠ ʚʽʜʦʤʽ ʤʝʭʘʥʽʢʠ 

ɼ. ɹʝʨʥʫʣʣʽ, ʃ. ɽʡʣʝʨ ʪʘ ʽʥ. ɿʦʢʨʝʤʘ, ʃ. ɽʡʣʝʨ ʟʘʚʝʨʰʠʚ ʤʘʪʝʤʘʪʠʟʘʮʽʶ ʤʝʭʘʥʽʢʠ ʪʦʯʢʠ, 

ʙʫʚ ʟʘʩʥʦʚʥʠʢʦʤ ʤʝʭʘʥʽʢʠ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʽ ʩʬʦʨʤʫʣʶʚʘʚ ʟʘʢʦʥʠ ʜʠʥʘʤʽʢʠ ʜʣʷ 

ʩʫʮʽʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʝʭʘʥʽʢʠ ʤʘʣʘ ʙʘʛʘʪʦʛʨʘʥʥʘ 

ʪʚʦʨʯʽʩʪʴ ʨʦʩʽʡʩʴʢʦʛʦ ʘʢʘʜʝʤʽʢʘ ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ. ɿ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ XVIII ʩʪ. ʚ 

ɸʢʘʜʝʤʽʾ ʥʘʫʢ ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʽ ʥʘʚʯʘʣʴʥʠʭ ʮʝʥʪʨʘʭ ʧʦʯʘʣʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ 

ʪʘʣʘʥʦʚʠʪʽ ʚʽʪʯʠʟʥʷʥʽ ʤʝʭʘʥʽʢʠ-ʪʝʭʥʦʣʦʛʠ ʉ. ʂ. ʂʦʪʝʣʴʥʠʢʦʚ ï ʘʚʪʦʨ ʧʝʨʰʦʛʦ 

ʧʽʜʨʫʯʥʠʢʘ ʟ ʤʝʭʘʥʽʢʠ, ʱʦ ʚʠʡʰʦʚ ʚ 1774 ʨ. ʨʦʩʽʡʩʴʢʦʶ ʤʦʚʦʶ, ʄ. ɽ. ɻʦʣʦʚʠʥ, 

ʄ. ɯ. ʇʘʥʢʝʚʠʯ, ʉ. ɽ. ɻʫʨôʻʚ ʪʘ ʽʥ. ɰʭ ʜʽʷʣʴʥʽʩʪʴ ʩʧʨʠʷʣʘ ʰʚʠʜʢʦʤʫ ʧʦʰʠʨʝʥʥʶ ʚ ʢʨʘʾʥʽ 

ʟʥʘʥʴ ʟ ʤʝʭʘʥʽʢʠ, ʩʪʚʦʨʝʥʥʶ ʦʨʠʛʽʥʘʣʴʥʠʭ ʽ ʧʝʨʝʢʣʘʜʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʝʨʽʚʥʠʮʪʚ [5]. 
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ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʝʭʘʥʽʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʛʣʠʙʣʝʥʠʤ ʚʠʚʯʝʥʥʷʤ ʨʷʜʫ ʾʾ 

ʨʦʟʜʽʣʽʚ ʽ ʧʦʷʚʦʶ ʥʦʚʠʭ. ʊʘʢ, ʨʦʙʦʪʠ ʉ. ʄ. ʂʦʚʘʣʝʚʩʴʢʦʾ ʟ ʪʝʦʨʽʾ ʦʙʝʨʪʘʥʥʷ ʚʘʞʢʦʛʦ 

ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʥʘʚʢʦʣʦ ʥʝʨʫʭʦʤʦʾ ʪʦʯʢʠ ʩʪʘʣʠ ʧʦʯʘʪʢʦʚʦʶ ʪʦʯʢʦʶ ʜʣʷ ʧʨʠʢʣʘʜʥʦʾ ʪʝʦʨʽʾ 

ʛʽʨʦʩʢʦʧʽʚ. ʋ ʨʦʟʚʠʪʦʢ ʤʝʭʘʥʽʢʠ ʥʝʛʦʣʦʥʦʤʥʠʭ ʩʠʩʪʝʤ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʟʨʦʙʠʣʠ 

ɼ. ɻʽʙʙʩ, ʉ. ɸ. ʏʘʧʣʠʛʽʥ ʪʘ ʽʥ. ʊʝʦʨʽʷ ʩʪʽʡʢʦʩʪʽ, ʨʽʚʥʦʚʘʛʠ ʪʘ ʨʫʭʫ, ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ 

ʧʨʦʙʣʝʤʦʶ ʪʦʯʥʦʛʦ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ, ʩʪʚʦʨʝʥʘ ʧʨʘʮʷʤʠ ɽ. ʈʘʫʩʘ, ʄ. ɭ. ɾʫʢʦʚʩʴʢʦʛʦ, 

ʆ. ʄ. ʃʷʧʫʥʦʚʘ, ɸ. ʇʫʘʥʢʘʨʝ.  

ʇʨʦʙʣʝʤʘ ʙʦʨʦʪʴʙʠ ʟ ʥʝʙʝʟʧʝʯʥʠʤʠ ʚʽʙʨʘʮʽʷʤʠ ʤʘʰʠʥ ʽ ʩʧʦʨʫʜ ʧʨʠʟʚʝʣʘ ʜʦ 

ʨʦʟʨʦʙʢʠ ʪʝʦʨʽʾ ʤʘʣʠʭ ʢʦʣʠʚʘʥʴ, ʜʝ ʟʥʘʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʣʠ ʈʝʣʝʡ, ɸ. ʇʫʘʥʢʘʨʝ, 

ʆ. ʄ. ʂʨʠʣʦʚ. ʅʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʙʫʣʘ ʪʝʦʨʽʷ ʥʝʣʽʥʽʡʥʠʭ 

ʢʦʣʠʚʘʥʴ, ʱʦ ʦʧʠʩʫʻ ʧʨʦʮʝʩʠ ʥʝ ʪʽʣʴʢʠ ʚ ʤʝʭʘʥʽʯʥʠʭ, ʘ ʡ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ, ʭʽʤʽʯʥʠʭ, 

ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʩʠʩʪʝʤʘʭ, ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘʤʠ ʷʢʦʾ ʙʫʣʠ ɺʘʥ-ʜʝʨ-ʇʦʣʴ, 

ʆ. ʆ. ɸʥʜʨʦʥʦʚ, ʄ. ʄ. ʂʨʠʣʦʚ, ʄ. ʄ. ɹʦʛʦʣʶʙʦʚ ʪʘ ʽʥ. 

ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʝʭʘʥʽʟʘʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ ʤʘʣʘ ʧʨʠʢʣʘʜʥʘ 

ʤʝʭʘʥʽʢʘ. ʎʝ ʛʘʣʫʟʴ ʧʨʠʩʚʷʯʝʥʘ ʚʠʚʯʝʥʥʶ ʨʫʭʫ ʽ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʤʘʰʠʥ, 

ʢʦʥʩʪʨʫʢʮʽʡ, ʨʦʙʦʪʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʪʘ ʽʥʰʠʭ ʨʝʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʦʙôʻʢʪʽʚ. ʅʘ 

ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʥʷʭ ʽ ʧʨʠʥʮʠʧʘʭ ʧʨʠʢʣʘʜʥʦʾ ʤʝʭʘʥʽʢʠ ˇʨʫʥʪʫʶʪʴʩʷ ʟʘʛʘʣʴʥʽ 

ʽʥʞʝʥʝʨʥʽ ʜʠʩʮʠʧʣʽʥʠ ï ʙʫʜʽʚʝʣʴʥʘ ʤʝʭʘʥʽʢʘ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʤʝʭʘʥʽʢʘ, 

ʤʘʰʠʥʦʙʫʜʽʚʥʘ ʛʽʜʨʘʚʣʽʢʘ, ʪʝʦʨʽʷ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʪʦʱʦ.  

ʊʝʦʨʽʷ ʤʝʭʘʥʽʟʤʽʚ ʽ ʤʘʰʠʥ ʷʢ ʥʘʫʢʘ ʧʦʯʘʣʘ ʬʦʨʤʫʚʘʪʠʩʴ ʥʘ ʧʦʯʘʪʢʫ XIX ʩʪ. 

ʌʦʨʤʫʣʶʶʪʴʩʷ ʦʩʥʦʚʥʽ ʟʘʢʦʥʠ ʤʝʭʘʥʽʢʠ: ʟʘʢʦʥʠ ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʽʤʧʫʣʴʩʫ, 

çʟʦʣʦʪʝ ʧʨʘʚʠʣʦ ʤʝʭʘʥʽʢʠè, ʟʘʢʦʥʠ ʪʝʨʪʷ. ʈʦʟʚʠʚʘʶʪʴʩʷ ʧʦʥʷʪʪʷ ʧʨʦ ʧʝʨʝʜʘʚʘʣʴʥʝ 

ʚʽʜʥʦʰʝʥʥʷ, ʦʩʥʦʚʠ ʛʝʦʤʝʪʨʠʯʥʦʾ ʪʝʦʨʽʾ ʝʚʦʣʴʚʝʥʪʥʦʛʦ ʟʯʝʧʣʝʥʥʷ, ʧʨʦʧʦʥʫʶʪʴʩʷ 

ʚʠʨʽʰʝʥʥʷ ʥʠʟʢʠ ʟʘʜʘʯ ʟ ʢʽʥʝʤʘʪʠʢʠ ʽ ʜʠʥʘʤʽʢʠ ʪʚʝʨʜʦʛʦ ʪʽʣʘ (ʃ. ʂʘʨʥʦ, ʐ. ʂʫʣʦʥ, 

ɻ. ɸʤʦʥʪʦʥ, ɼʞ. ʂʘʨʜʘʥʦ, ʃ. ɽʡʣʝʨ). 

ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʪʝʦʨʽʾ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʻ ʚʽʜʦʤʠʡ ʤʘʪʝʤʘʪʠʢ ʽ ʤʝʭʘʥʽʢ 

ʇ. ʃ. ʏʝʙʠʰʝʚ, ʷʢʠʡ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ XIX ʩʪ. ʦʧʫʙʣʽʢʫʚʘʚ ʥʠʟʢʫ ʧʨʘʮʴ ʟ ʘʥʘʣʽʟʫ ʽ 

ʩʠʥʪʝʟʫ ʤʝʭʘʥʽʟʤʽʚ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʨʦʟʚʠʚʘʶʪʴʩʷ ʨʦʟʜʽʣʠ ʪʝʦʨʽʾ ʤʝʭʘʥʽʟʤʽʚ ʽ ʤʘʰʠʥ, 

ʧʨʠʩʚʷʯʝʥʽ ʢʽʥʝʤʘʪʠʯʥʽʡ ʛʝʦʤʝʪʨʽʾ ʤʝʭʘʥʽʟʤʽʚ (ʉʘʚʘʨʽ, ʐʘʣʴ, ʆʣʽʚôʻ), ʢʽʥʝʪʦʩʪʘʪʠʮʽ 

(ɻ. ʂʦʨʽʦʣʽʩ), ʨʦʟʨʘʭʫʥʢʘʤ ʤʘʭʦʚʠʢʽʚ (ɾ. ɺ. ʇʦʥʩʝʣʝ), ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʝʭʘʥʽʟʤʽʚ ʟʘ 

ʬʫʥʢʮʽʻʶ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʫʭʫ (ɻ. ʄʦʥʞ) ʪʘ ʽʥ. ʇʫʙʣʽʢʫʶʪʴʩʷ ʧʝʨʰʽ ʤʦʥʦʛʨʘʬʽʾ ʟ 

ʤʝʭʘʥʽʢʠ ʤʘʰʠʥ (ʈ. ɺʽʣʣʽʩ), ʧʽʜʨʫʯʥʠʢʠ (ʆ. ɹʝʪʘʥʢʫʨ, ɼ. ʉ. ʏʠʞʦʚ, ʖ. ɺʝʡʩʙʘʭ), 

ʯʠʪʘʶʪʴʩʷ ʧʝʨʰʽ ʢʫʨʩʠ ʣʝʢʮʽʡ ʟ ʪʝʦʨʽʾ ʤʝʭʘʥʽʟʤʽʚ ʽ ʤʘʰʠʥ. ʋ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ XIX ʩʪ. 

ʚʠʭʦʜʷʪʴ ʜʨʫʢʦʤ ʨʦʙʦʪʠ ʥʽʤʝʮʴʢʦʛʦ ʚʯʝʥʦʛʦ ʌ. ʈʝʣʦ, ʷʢʠʡ ʚʚʦʜʠʪʴ ʚʘʞʣʠʚʽ ʚ ʪʝʦʨʽʾ 

ʤʝʭʘʥʽʟʤʽʚ ʧʦʥʷʪʪʷ ʢʽʥʝʤʘʪʠʯʥʦʾ ʧʘʨʠ, ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʣʘʥʮʶʛʘ ʽ ʢʽʥʝʤʘʪʠʯʥʦʾ ʩʭʝʤʠ 

[1]. 

ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʟʘʛʘʣʴʥʫ ʪʝʦʨʽʶ ʤʝʭʘʥʽʟʤʽʚ ʽ ʤʘʰʠʥ ʟʨʦʙʠʣʠ: 

ɯ. ʆ. ɺʠʰʥʝʛʨʘʜʩʴʢʠʡ ʪʘ ʄ. ɭ. ɾʫʢʦʚʩʴʢʠʡ. ɿʦʢʨʝʤʘ, ʄ. ɭ. ɾʫʢʦʚʩʴʢʠʡ ʚʽʜʽʛʨʘʚ 

ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ ʫ ʩʪʘʥʦʚʣʝʥʥʽ ʜʠʥʘʤʽʢʠ ʤʘʰʠʥ, ʪʝʦʨʽʾ ʾʭ ʨʝʛʫʣʶʚʘʥʥʷ, ʨʦʟʨʦʙʠʚ 

ʦʩʥʦʚʠ ʪʘʢʠʭ ʥʦʚʠʭ ʥʘʧʨʷʤʽʚ, ʷʢ ʪʝʦʨʽʷ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʫʜʘʨʫ ʚ ʪʨʫʙʘʭ, ʧʽʜʟʝʤʥʘ 

ʛʽʜʨʘʚʣʽʢʘ, ʪʝʦʨʝʪʠʯʥʘ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʘʝʨʦʜʠʥʘʤʽʢʘ ʪʘ ʽʥ. ɯ. ɯ. ɸʨʪʦʙʦʣʝʚʩʴʢʠʡ 

ʟʘʩʥʫʚʘʚ ʩʫʯʘʩʥʫ ʰʢʦʣʫ ʪʝʦʨʽʾ ʤʝʭʘʥʽʟʤʽʚ ʽ ʤʘʰʠʥ, ʥʘʧʠʩʘʚ ʧʨʘʮʽ ʽʟ ʾʭ ʩʪʨʫʢʪʫʨʠ, 

ʢʽʥʝʤʘʪʠʢʠ ʽ ʜʠʥʘʤʽʢʠ, ʪʝʦʨʽʾ ʤʘʰʠʥ-ʘʚʪʦʤʘʪʽʚ, ʘ ʪʘʢʦʞ ʧʽʜʛʦʪʫʚʘʚ ʥʠʟʢʫ ʥʘʚʯʘʣʴʥʠʭ 

ʧʦʩʽʙʥʠʢʽʚ [4].  

ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʾ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʚ ʍʍ ʩʪ. ʟʨʦʙʠʣʠ ʫʢʨʘʾʥʩʴʢʽ 

ʚʯʝʥʽ: ʆ. ʄ.ɼʠʥʥʠʢ, ɼ. ʆ. ɻʨʘʚʝ, ɻ. ʄ. ʉʘʚʽʥ, ɸ. ɼ. ʂʦʚʘʣʝʥʢʦ, ʄ. ʆ. ʂʽʣʴʯʝʚʩʴʢʠʡ, 

ʉ. ʄ. ʂʦʞʝʚʥʠʢʦʚ, ʆ. ʉ. ʂʦʨʝʥʷʢʦ, ʂ. ɯ. ɿʘʙʣʦʥʩʴʢʠʡ, ɹ. ɯ. ʂʦʩʪʝʮʴʢʠʡ, ʌ. ʂ. ɯʚʘʥʯʝʥʢʦ, 

ɺ. ʆ. ʅʦʚʛʦʨʦʜʮʝʚ ʪʘ ʽʥ. ɿʦʢʨʝʤʘ, ʥʘʫʢʦʚʽ ʧʨʘʮʽ ʆ. ʄ. ɼʠʥʥʠʢʘ ʧʨʠʩʚʷʯʝʥʽ ʪʝʦʨʽʾ 

ʧʨʫʞʥʦʩʪʽ, ʦʧʦʨʫ ʤʘʪʝʨʽʘʣʽʚ, ʪʝʦʨʽʾ ʩʪʽʡʢʦʩʪʽ, ʧʨʠʢʣʘʜʥʽʡ ʤʘʪʝʤʘʪʠʮʽ. ʋʯʝʥʠʡ ʩʪʚʦʨʠʚ 

ʥʘʫʢʦʚʫ ʰʢʦʣʫ ʚ ʛʘʣʫʟʽ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʽ ʙʫʚ ʾʾ ʢʝʨʽʚʥʠʢʦʤ ʧʨʦʪʷʛʦʤ 25 ʨʦʢʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʄ. ʆ. ʂʽʣʴʯʝʚʩʴʢʦʛʦ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʧʣʦʱʠʥʽ ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ, 
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ʩʪʘʪʠʩʪʠʯʥʠʭ ʽ ʜʠʥʘʤʽʯʥʠʭ ʢʦʥʪʘʢʪʥʠʭ ʟʘʜʘʯ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ, ʘʥʘʣʽʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ 

ʪʦʱʦ [3].  

ʈʦʟʨʦʙʣʝʥʥʷ ʧʠʪʘʥʴ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʪʝʭʥʽʢʠ ʚʽʜʙʫʚʘʣʦʩʷ ʫ ʩʧʽʚʜʨʫʞʥʦʩʪʽ ʚʽʜʦʤʠʭ ʫʯʝʥʠʭ ʫ ʛʘʣʫʟʽ ʤʝʭʘʥʽʢʠ ʪʘ ʧʨʘʢʪʠʢʽʚ-

ʥʦʚʘʪʦʨʽʚ. ʊʘʢ, ʛʝʥʽʘʣʴʥʠʡ ʤʘʪʝʤʘʪʠʢ ʇ. ʃ. ʏʝʙʠʰʝʚ ʫʜʦʩʢʦʥʘʣʠʚ ʙʘʨʘʙʘʥʦʤʦʣʦʪʘʨʢʠ. 

ɹʘʪʴʢʦ ʨʦʩʽʡʩʴʢʦʾ ʘʚʽʘʮʽʾ ʄ. ɽ. ɾʫʢʦʚʩʴʢʠʡ ʨʦʟʨʦʙʠʚ ʪʝʦʨʽʶ ʧʣʦʩʢʦʛʦ ʨʦʟʩʽʚʫ, ʚʘʞʣʠʚʫ 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ, ʦʧʨʘʮʶʚʘʚ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ 

ʙʘʛʘʪʦʣʘʥʢʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽ ʚʧʝʨʰʝ ʚ ʩʚʽʪʽ ï ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʚʽʪʨʷʥʠʭ ʜʚʠʛʫʥʽʚ. 

ɺ. ʇ. ɻʦʨʷʯʢʽʥ ʚʧʝʨʰʝ ʚ ʩʚʽʪʽ ʩʠʩʪʝʤʥʦ ʚʠʩʚʽʪʣʠʚ ʪʝʦʨʽʶ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ ʨʦʙʦʪʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ʽ ʟʥʘʨʷʜʴ, ʚʠʢʣʘʚ ʦʩʥʦʚʠ ʨʦʟʨʘʭʫʥʢʫ ʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ, ʧʦʩʽʚʥʠʭ, ʞʥʠʚʘʨʩʴʢʠʭ ʤʘʰʠʥ, ʢʦʤʙʘʡʥʽʚ, ʤʦʣʦʪʘʨʦʢ, 

ʤʘʰʠʥ ʜʣʷ ʦʯʠʱʝʥʥʷ ʟʝʨʥʘ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʦʨʤʽʚ ʪʦʱʦ. 

ʋ 1898 ʨ. ʚʠʡʰʣʘ ʚ ʩʚʽʪ ʧʝʨʰʘ ʜʨʫʢʦʚʘʥʘ ʧʨʘʮʷ ɺ. ʇ. ɻʦʨʷʯʢʽʥʘ çʆʪʚʘʣè, 

ʥʘʧʠʩʘʥʘ ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ ʧʣʫʛʦʚʠʭ ʢʦʨʧʫʩʽʚ. ʋʯʝʥʠʡ ʨʦʟʨʦʙʠʚ ʥʦʚʠʡ 

ʢʫʨʩ ʣʝʢʮʽʡ çʋʯʝʥʠʝ ʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥʘʭ ʠ ʦʨʫʜʠʷʭè, ʚʠʜʘʥʠʡ ʚ 1897 ʽ 

1898 ʨʦʢʘʭ, ʷʢʠʡ ʯʠʪʘʚ ʥʘ ʘʛʨʦʥʦʤʽʯʥʦʤʫ ʽ ʽʥʞʝʥʝʨʥʦʤʫ ʚʽʜʜʽʣʝʥʥʷʭ ʄʦʩʢʦʚʩʴʢʦʛʦ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ. ʋ 1900 ʨ. ʚʠʡʰʣʠ ʚ ʩʚʽʪ ʡʦʛʦ ʥʘʫʢʦʚʽ ʧʨʘʮʽ ï 

çɹʦʨʦʥʳè, çɺʝʷʣʢʠè, çʉʦʨʪʠʨʦʚʢʠè, çɾʘʪʚʝʥʥʳʝ ʤʘʰʠʥʳè. ʋ 1904 ʨ. ʦʧʫʙʣʽʢʦʚʘʥʠʡ 

çʆʙʱʠʡ ʢʫʨʩ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʭ ʤʘʰʠʥ ʠ ʦʨʫʜʠʡè, ʘ ʚ 1927 ʨ. ï ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ ʥʘʫʢʦʚʘ 

ʧʨʘʮʷ çʊʝʦʨʠʷ ʧʣʫʛʘè [2].  

ʋ ʨʦʙʦʪʘʭ ɺ. ʇ. ɻʦʨʷʯʢʽʥʘ ʚʧʝʨʰʝ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʤʘʰʠʥʠ ʪʘ ʟʥʘʨʷʜʜʷ 

ʩʪʘʣʠ ʧʨʝʜʤʝʪʦʤ ʛʣʠʙʦʢʦʛʦ ʽ ʨʽʟʥʦʙʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ, ʨʦʟʢʨʠʪʘ ʤʝʭʘʥʽʯʥʘ ʩʫʪʥʽʩʪʴ 

ʙʘʛʘʪʴʦʭ ʧʨʦʮʝʩʽʚ ʽ ʤʘʰʠʥ, ʩʪʚʦʨʝʥʘ ʥʘʫʢʦʚʘ ʪʝʦʨʽʷ ʜʣʷ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʨʘʮʽʦʥʘʣʴʥʦʾ 

ʧʦʙʫʜʦʚʠ. ʆʪʨʠʤʘʣʠ ʨʦʟʚʠʪʦʢ ʽ ʪʘʢʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʪʝʦʨʝʪʠʯʥʽ ʧʠʪʘʥʥʷ, ʷʢ ʪʝʦʨʽʾ ʤʘʩ ʽ 

ʰʚʠʜʢʦʩʪʝʡ, ʫʜʘʨʫ ʽ ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʢʣʠʥʘ, ʨʽʟʘʥʥʷ ʪʘ ʽʥ. ʋʯʝʥʠʡ ʩʪʚʦʨʠʚ 

ʧʨʠʣʘʜʠ, ʱʦ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʽ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ: ʱʽʣʴʥʦʤʽʨ ˇʨʫʥʪʫ, ʧʨʦʬʽʣʦʛʨʘʬʠ, ʜʠʥʘʤʦʛʨʘʬ ʪʘ ʽʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʘʥʦʚʣʝʥʥʷ ʤʝʭʘʥʽʢʠ ʚ ʍVɯɯɯ ï ʍɯʍ ʩʪ. ʩʪʘʣʦ ʧʨʝʜʪʝʯʝʶ 

ʨʦʟʨʦʙʣʝʥʥʷ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʤʝʭʘʥʽʟʘʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ. ʈʦʟʨʦʙʢʠ ʟʘʨʫʙʽʞʥʠʭ ʽ 

ʚʽʪʯʠʟʥʷʥʠʭ ʫʯʝʥʠʭ ʟ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ, ʦʧʦʨʫ ʤʘʪʝʨʽʘʣʽʚ, ʪʝʦʨʽʾ ʩʪʽʡʢʦʩʪʽ, ʪʝʦʨʽʾ 

ʤʝʭʘʥʽʟʤʽʚ ʽ ʤʘʰʠʥ, ʾʭ ʢʽʥʝʤʘʪʠʢʠ ʽ ʜʠʥʘʤʽʢʠ ʪʘ ʽʥʰʽ ʚʠʟʥʘʯʠʣʠ ʥʘʧʨʷʤ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ, ʧʦʩʽʚʥʠʭ, ʞʥʠʚʘʨʩʴʢʠʭ ʤʘʰʠʥ, 

ʢʦʤʙʘʡʥʽʚ, ʤʦʣʦʪʘʨʦʢ, ʤʘʰʠʥ ʜʣʷ ʦʯʠʱʝʥʥʷ ʟʝʨʥʘ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʦʨʤʽʚ ʪʘ ʽʥʰʦʾ 

ʪʝʭʥʽʢʠ ʜʣʷ ʧʨʘʢʪʠʯʥʠʭ ʧʦʪʨʝʙ ʪʚʘʨʠʥʥʠʮʪʚʘ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ɻʦʣʫʙʝʚ ʖ. ʌ. ʆʩʥʦʚʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ. ï ʄ., 2000. ï 720 ʩ. 

2. ɻʦʨʷʯʢʠʥ ɺ. ʇ. ʊʝʦʨʠʷ ʧʣʫʛʘ: ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʧʣʫʛʦʚ. 

ï ʄ., 1927. ï 198 ʩ. 

3. ɻʦʨʦʰʢʦ ʆ. ʆ. ʄʝʭʘʥʽʢʘ // ʋʢʨʘʾʥʩʴʢʘ ʨʘʜʷʥʩʴʢʘ ʝʥʮʠʢʣʦʧʝʜʽʷ. ï ʊ. 6. 

ʂʫʣʠʢʽʚ ï ʤʽʢʨʦʢʣʽʤʘʪ. ï 2-ʛʝ ʚʠʜ. ï ʂ., 1981. ï ʉ. 485ï486. 

4. ɾʫʨʘʚʣʸʚ ɺ. ʌ. ʆʩʥʦʚʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ. ï ʄ., 2001. ï 319 ʩ. 

5. ʌʝʜʦʨʯʝʥʢʦ ɸ. ʄ. ʊʝʦʨʝʪʠʯʥʘ ʤʝʭʘʥʽʢʘ. ï ʂ., 1975. ï 516 ʩ. 

Reference 

1. Golubev Ju. F. Osnovy teoreticheskoj mehaniki. ï M., 2000. ï 720 s. 

2. Gorjachkin V. P. Teorija pluga: osnovanija dlja sistematicheskogo rascheta 

plugov. ï M., 1927. ï 198 s. 

3. Horoshko O. O. Mekhanika // Ukrayins'ka radyans'ka entsyklopediya. ï T. 6. 

Kulykiv ï mikroklimat. ï 2-he vyd. ï K., 1981. ï S. 485ï486. 

4. Zhuravljov V. F. Osnovy teoreticheskoj mehaniki. ï M., 2001. ï 319 s. 

5. Fedorchenko A. M. Teoretychna mekhanika. ï K., 1975. ï 516 s. 

 



23 

ʉʘʛʠʥʘ ʄʘʨʛʘʨʠʪʘ ʉʝʨʛʝʝʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʘ ʜʦʢʫʤʝʥʪʦʚʝʜʝʥʠʷ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʌɻɹʆʋ ɺʆ çʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʉ. ʊʫʨʛʝʥʝʚʘè, 

ɽʨʤʘʢʦʚʘ ʅʝʣʣʠ ʃʝʦʥʠʜʦʚʥʘ, 

ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʜʦʢʫʤʝʥʪʦʚʝʜʝʥʠʷ ʠ 

ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʌɻɹʆʋ ɺʆ çʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʉ. ʊʫʨʛʝʥʝʚʘè 

302026, ʈʦʩʩʠʷ, ʛ. ʆʨʝʣ, ʧʣ. ʂʘʤʝʥʩʢʘʷ, ʜ.1 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʌʆʈʄʀʈʆɺɸʅʀʗ ɸʈʍʀɺʅʆɻʆ ɼɽʃɸ ɿɸ ʈʋɹɽɾʆʄ (ʅɸ 

ʇʈʀʄɽʈɽ ʉʊʈɸʅ ɽɺʈʆʇʓ ʀ ɸʄɽʈʀʂʀ) 

ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʤʘʪʝʨʠʘʣʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʘʥʘʣʠʟʫ ʵʪʘʧʦʚ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ɸʤʝʨʠʢʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ ʟʘ ʨʫʙʝʞʦʤ ʠ ʧʨʦʚʝʩʪʠ ʧʘʨʘʣʣʝʣʠ ʩ 

ʘʨʭʠʚʦʚʝʜʝʥʠʝʤ ʚ ʈʦʩʩʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʭʠʚ, ʘʨʭʠʚʥʦʝ ʜʝʣʦ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʘʷ ʜʦʢʫʤʝʥʪʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʵʚʦʣʶʮʠʷ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ. 
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FEATURES OF THE FORMATION OF ARCHIVES ABROAD  

(ON THE EXAMPLE OF EUROPEAN COUNTRIES AND AMERICA)  

In the article, the material devoted to the analysis of the stages of the historical 

development of archives in certain countries of Europe and America. This allows to determine 

the importance of archives abroad, and to draw Parallels with the archival science in Russia. 

Keywords: archive, archives, retrospective documental information, evolution of 

archives. 

 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʘʨʭʠʚʦʚ ʚʩʝʭ ʫʨʦʚʥʝʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʧʨʘʚʣʝʥʘ ʩʝʛʦʜʥʷ 

ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʨʦʩʩʠʡʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ ʯʝʨʝʟ ʩʦʭʨʘʥʝʥʠʝ ʝʝ ʠʩʪʦʨʠʠ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

[1, ʩ. 14]. 

ɼʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʦʪʜʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʘʨʭʠʚʥʦʤ ʜʝʣʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚʦ ʠʟʙʝʞʘʥʠʝ ʚʦʟʤʦʞʥʳʭ 

ʧʨʦʩʯʝʪʦʚ ʧʨʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʘʨʭʠʚʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʝʥʠʝ ʟʘʨʫʙʝʞʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʪʝʭ ʩʪʨʘʥ, ʯʝʡ 

ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʥʘʠʙʦʣʝʝ ʙʣʠʟʦʢ ʥʘʰʝʡ ʩʪʨʘʥʝ.  

ʕʪʠʤ ʠ ʘʢʪʫʘʣʴʥʘ ʜʘʥʥʘʷ ʪʝʤʘ, ʪʘʢ ʢʘʢ ʦʙʫʩʣʦʚʣʝʥʘ ʠʟʫʯʝʥʠʝʤ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʚʝʜʝʥʠʷ ʟʘʨʫʙʝʞʥʦʛʦ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʦʧʳʪʘ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʘʨʭʠʚʥʦʤ ʜʝʣʝ.  

ɺʩʪʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʪʘʧʳ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ ʠ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ ʟʘ 

ʨʫʙʝʞʦʤ. ʕʪʦʛʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʵʚʦʣʶʮʠʶ ʘʨʭʠʚʥʦʛʦ 

ʜʝʣʘ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ; ʚʳʜʝʣʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʝʜʝʥʠʷ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ ʟʘ 
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ʨʫʙʝʞʦʤ; ʧʨʦʚʝʜʝʥʠʠ ʧʘʨʘʣʣʝʣʠ ʩ ʨʘʟʚʠʪʠʝʤ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ ʚ ʈʦʩʩʠʠ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʩʪʨʘʥʘʭ. 

ʅʘʙʣʶʜʝʥʠʷ ʥʘʜ ʵʚʦʣʶʮʠʝʡ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʧʨʠʚʝʣʠ ʢ 

ʚʳʚʦʜʫ, ʯʪʦ ʚ ʠʩʪʦʨʠʠ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʌʨʘʥʮʠʠ ʧʨʠʥʘʜʣʝʞʠʪ 

ʦʩʦʙʦʝ ʤʝʩʪʦ [4, ʩ. 22]. ɺ ʵʪʦʡ ʩʪʨʘʥʝ ʚʧʝʨʚʳʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʝʬʦʨʤʘ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ, 

ʙʳʣʠ ʧʨʝʪʚʦʨʝʥʳ ʚ ʞʠʟʥʴ ʥʦʚʳʝ ʚʟʛʣʷʜʳ ʥʘ ʘʨʭʠʚʳ, ʠʭ ʨʦʣʴ ʚ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʠ 

ʛʦʩʫʜʘʨʩʪʚʘ. ʆʧʳʪ ʨʘʙʦʪʳ ʬʨʘʥʮʫʟʩʢʠʭ ʘʨʭʠʚʦʚ ʚ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʦʧʠʩʘʥʠʷ 

ʜʦʢʫʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʢʘʟʘʣʠ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʧʨʠ ʨʘʟʨʝʰʝʥʠʠ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʚ 

ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ [5, ʩ. 55]. 

ʅʘʧʨʠʤʝʨ, ʚ ʀʪʘʣʠʠ ʥʘʯʘʣʝ XIX ʚʝʢʘ ʤʥʦʛʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʠ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʌʨʘʥʮʠʠ. ɺ ʅʝʘʧʦʣʠʪʘʥʩʢʦʤ ʢʦʨʦʣʝʚʩʪʚʝ 1808 ʛ. ʙʳʣ ʩʦʟʜʘʥ ɻʝʥʝʨʘʣʴʥʦʡ 

ʘʨʭʠʚ. ɺ 1857 ʛ. ʧʨʠ ʌʣʦʨʝʥʪʠʡʩʢʦʤ ʘʨʭʠʚʝ ʩʦʟʜʘʥʘ "ʐʢʦʣʘ ʧʘʣʝʦʛʨʘʬʠʠ ʠ 

ʜʠʧʣʦʤʘʪʠʢʠ" ʧʦ ʧʨʠʤʝʨʫ ʧʘʨʠʞʩʢʦʡ ʰʢʦʣʳ, ʥʦ ʚ ʙʦʣʝʝ ʫʟʢʠʭ ʤʘʩʰʪʘʙʘʭ. ʅʦ ʀʪʘʣʠʷ 

ʦʪʩʪʘʚʘʣʘ ʦʪ ʌʨʘʥʮʠʠ [7, ʩ. 33]. 

ɺ ʩʪʨʘʥʘʭ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ ʠʟʤʝʥʝʥʠʷ ʚ ʘʨʭʠʚʥʦʤ ʜʝʣʝ ʷʚʠʣʠʩʴ ʩʣʝʜʩʪʚʠʝʤ 

ʢʨʫʧʥʝʡʰʠʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥ - ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʦʨʴʙʳ ʟʘ 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʘʤʝʨʠʢʘʥʩʢʠʭ ʢʦʣʦʥʠʡ ʀʩʧʘʥʠʠ ʠ ʇʦʨʪʫʛʘʣʠʠ ʨʷʜʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚ. ʂ ʥʘʯʘʣʫ XIX ʚʝʢʘ ʠʩʧʘʥʩʢʠʝ ʢʦʣʦʥʠʠ ʚ ɸʤʝʨʠʢʝ ʩʦʩʪʘʚʣʷʣʠ 4 ʚʠʮʝ-

ʢʦʨʦʣʝʚʩʪʚʘ, ʚʛʣʘʚʥʳʭ ʛʦʨʦʜʘʭ ʚʠʮʝ-ʢʦʨʦʣʝʚʩʪʚ ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʙʳʣʠ ʩʘʤʳʝ 

ʢʨʫʧʥʳʝ ʘʨʭʠʚʳ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʘʨʭʠʚʦʚ ʪʠʧʘ ʮʝʥʪʨʘʣʴʥʳʭ ʦʪʥʦʩʠʪʩʷ ʟʜʝʩʴ ʢ ʢʦʥʮʫ 

XIX ʚ. ɺ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʖʞʥʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʤʝʨʠʢʠ ʪʘʢʘʷ ʯʘʩʪʠʯʥʘʷ 

ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʘʨʭʠʚʦʚ ʜʦ I ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʥʝ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ [2, ʩ. 26]. 

ʀʟʫʯʠʚ ʠʩʪʦʨʠʶ ʩʪʘʥʦʚʣʝʥʠʷ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ ʚ ʉʐɸ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ, 

ʢʘʢ ʠ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ (ʌʨʘʥʮʠʷ, ʀʪʘʣʠʷ ʠ ʪ.ʜ.), ʘʨʭʠʚʠʩʪʳ ɸʤʝʨʠʢʠ ʩʪʨʝʤʠʣʠʩʴ 

ʮʝʥʪʨʘʣʠʟʦʚʘʪʴ ʘʨʭʠʚʳ, ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʧʳʪ ɸʥʛʣʠʡʩʢʦʛʦ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ. ɺ 

ɸʤʝʨʠʢʝ ʙʳʣʘ ʧʣʦʭʦ ʧʦʩʪʘʚʣʝʥʘ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʣʫʞʙʘ, ʧʦʵʪʦʤʫ ʛʣʘʚʥʦʡ 

ʟʘʜʘʯʝʡ ʘʨʭʠʚʠʩʪʦʚ ʙʳʣʦ ʩʦʟʜʘʪʴ ʝʜʠʥʳʡ ʮʝʥʪʨ, ʨʫʢʦʚʦʜʷʱʠʡ ʧʦʩʪʘʥʦʚʢʦʡ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʘʨʭʠʚʦʚ ʬʝʜʝʨʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ [3, ʩ. 108]. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ ɸʤʝʨʠʢʘʥʩʢʠʭ ʘʨʭʠʚʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ 

ʜʦʢʫʤʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʠʩʪʦʨʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ [6, ʩ. 48].  

ʀʟʫʯʝʥʠʝ ʠʩʪʦʨʠʠ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ 

ʦʙʣʘʩʪʠ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ ʧʨʦʠʟʦʰʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʤʥʦʛʦ 

ʥʦʚʳʭ ʠ ʠʥʪʝʨʝʩʥʳʭ ʷʚʣʝʥʠʡ. ɽʩʣʠ ʚ ʨʘʥʥʠʝ ʧʝʨʠʦʜʳ ʚʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʙʳʣʦ 

ʧʦʷʚʣʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʮʝʥʪʨʘʣʠʟʘʮʠʠ 

ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ, ʢʦʪʦʨʘʷ ʧʨʠ ʚʩʝʡ ʩʚʦʝʡ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʣʘ ʷʚʣʝʥʠʝ 

ʧʨʦʛʨʝʩʩʠʚʥʦʝ, ʟʥʘʤʝʥʦʚʘʚʰʝʝ ʚʳʩʰʠʡ ʜʣʷ ʪʦʛʦ ʚʨʝʤʝʥʠ ʵʪʘʧ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʘʨʭʠʚʦʚ, 

ʦʙʝʩʧʝʯʠʚʰʝʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʜʲʝʤ ʚ ʠʭ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚ ʨʘʟʚʠʪʠʠ 

ʘʨʭʠʚʦʚʝʜʝʥʠʷ, ʪʦ ʚ ʥʦʚʝʡʰʝʝ ʚʨʝʤʷ ʧʦʷʚʣʷʝʪʩʷ ʥʦʚʘʷ ʬʦʨʤʘ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʠʪ 

ʦʙʱʝʥʘʨʦʜʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʥʘ ʜʦʢʫʤʝʥʪʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʦʣʥʫʶ ʚʩʝʦʙʲʝʤʣʶʱʫʶ ʮʝʥʪʨʘʣʠʟʘʮʠʶ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʝʜʠʥʫʶ 

ʥʘʫʯʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʚʩʝʭ ʜʦʢʫʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʧʝʨʘʪʠʚʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʠʤʠ 

ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ, ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ ʞʠʟʥʠ, 

ʥʘʫʯʥʦʤ ʨʘʟʚʠʪʠʠ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʨʦʩʩʠʡʩʢʠʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʘʨʭʠʚʦʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʠʭ 

ʩʠʣʴʥʦʝ ʩʭʦʜʩʪʚʦ. ʉ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘʩʪʦʷʱʝʝ, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ 

ʘʨʭʠʚʥʦʝ ʜʝʣʦ ʧʦʷʚʠʣʦʩʴ ʢʘʢ ʟʘ ʨʫʙʝʞʦʤ, ʪʘʢ ʠ ʚ ʈʦʩʩʠʠ ʚ XVIII  ʚʝʢʝ. ʅʘ ʨʘʟʚʠʪʠʝ 

ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʨʭʠʚʦʚ ʚʣʠʷʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ, ʧʦʣʠʪʠʯʝʩʢʠʝ, ʠ 

ʢʫʣʴʪʫʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʂʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʚʦ ʌʨʘʥʮʠʠ, ʀʪʘʣʠʠ ʠ ʉʐɸ ʙʳʣʠ 

ʧʝʨʠʦʜʳ, ʢʦʛʜʘ ʤʘʩʩʦʚʦ ʫʥʠʯʪʦʞʘʣʠʩʴ ʜʦʢʫʤʝʥʪʳ ʩʪʘʨʦʛʦ ʨʝʞʠʤʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʧʨʦʧʘʜʘʣʠ ʨʝʜʢʠʝ ʠ ʢʨʘʡʥʝ ʚʘʞʥʳʝ ʜʦʢʫʤʝʥʪʳ. ʀ ʢʘʢ ʟʘʨʫʙʝʞʥʳʝ, ʪʘʢ ʠ ʨʦʩʩʠʡʩʢʠʝ 

ʘʨʭʠʚʳ ʚʩʝʛʜʘ ʩʪʨʝʤʠʣʠʩʴ ʢ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʠ ʫʧʦʨʷʜʦʯʝʥʠʶ, ʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʜʦʨʝʚʦʣʶʮʠʦʥʥʘʷ ʈʦʩʩʠʷ ʙʳʣʘ ʦʜʥʠʤ ʠʟ ʥʝʤʥʦʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʚ ʢʦʪʦʨʦʤ 
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ʥʝ ʧʨʦʠʟʦʰʣʘ ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ ï ʪɻʦ ʦʜʥʦ ʠʟ ʦʪʣʠʯʠʡ ʩʪʘʥʦʚʣʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʛʦ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ ʦʪ ʠʩʪʦʨʠʠ ʟʘʨʫʙʝʞʥʦʛʦ ʘʨʭʠʚʦʚʝʜʝʥʠʷ. 

ʉʝʡʯʘʩ, ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʘʨʭʠʚʠʩʪʦʚ ʚʩʝʭ ʩʪʨʘʥ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʩʪʘʨʠʥʥʳʭ, 

ʠʩʪʦʨʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʩʭʦʜʩʪʚʦʤ ʨʦʩʩʠʡʩʢʦʛʦ ʠ 

ʟʘʨʫʙʝʞʥʦʛʦ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ, ʢʦʛʜʘ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʦʭʨʘʥʥʦʩʪʠ 

ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ. 
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ʄʠʨʟʘʝʚ ɸʚʘʟʙʝʢ ʊʘʣʠʙʞʘʥʦʚʠʯ 
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ʀʉʊʆʏʅʀʂʆɺɽɼʏɽʉʂʀʁ ɸʅɸʃʀɿ ɸʈʍʀɺʅʓʍ ɼʆʂʋʄɽʅʊʆɺ ʇʆ 

ʈɸɿɺʀʊʀʖ ʍʃʆʇʂʆɺʆɼʉʊɺɸ ɺ ʌɽʈɻɸʅʉʂʆʁ ʆɹʃɸʉʊʀ ɺ ʂʆʅʎɽ XIX  ï 

ʅɸʏɸʃɽ XX ɺɽʂɸ  

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʘʨʭʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʚ ʊʫʨʢʝʩʪʘʥʩʢʦʤ ʢʨʘʝ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʚ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʝ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʠʤʝʨʘʭ ʠʟʣʦʞʝʥʳ ʚʦʧʨʦʩʳ ʫʚʝʣʠʯʝʥʠʝ 

ʫʨʦʞʘʡʥʦʩʪʠ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʩʦʨʪʘ ʭʣʦʧʢʘ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʦʣʝʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʢʫʤʝʥʪʘʮʠʷ; ʠʩʪʦʯʥʠʢ; ʠʩʩʣʝʜʦʚʘʥʠʝ; ʭʣʦʧʯʘʪʥʠʢ; ʧʫʜ; 

ʜʝʩʷʪʠʥʘ; ʧʦʩʝʚ. 

Annotation: In article on the basis of studying of scientific literature and archival 

documents the history of development of a cotton breeding in the Turkestan region, in 

particular in Fergana Valley is analyzed, and also on examples questions increase in 

productivity of the American grade of cotton for the account expansion of sowing fields are 

stated.  

Keywords: documentation; source; research; cotton; pood; dessiatina; crops. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʠʩʪʦʯʥʠʢʦʚʝʜʝʥʠʷ ʚʝʣʘʩʴ ʦʯʝʥʴ ʘʢʪʠʚʥʘʷ 

ʨʘʟʨʘʙʦʪʢʘ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚʦʟʥʠʢʰʝʡ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XIX  ï 

ʥʘʯʘʣʝ XX ʚ. 

ʆʙʲʝʢʪʠʚʥʦʡ ʦʩʥʦʚʦʡ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʜʘʥʥʳʡ ʚʠʜ 

ʠʩʪʦʯʥʠʢʦʚ, ʢʘʢ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ ʤʥʦʛʦʦʙʨʘʟʠʶ ʬʦʨʤ, 
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ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʥʝʨʝʜʢʦ ʚʳʩʪʫʧʘʷ ʚ 

ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ. 

ʆʧʨʝʜʝʣʷʶʱʠʤʠ ʯʝʨʪʘʤʠ ʠʩʪʦʯʥʠʢʦʚʝʜʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʮʝʣʦʤ ʷʚʣʷʶʪʩʷ ʬʨʦʥʪʘʣʴʥʦʩʪʴ ʠ ʢʦʤʧʣʝʢʩʥʦʩʪʴ 

ʠʭ ʠʟʫʯʝʥʠʷ [1].  

ʀʩʪʦʯʥʠʢ ï ʵʪʦ ʧʠʩʴʤʝʥʥʳʡ ʧʘʤʷʪʥʠʢ, ʜʦʢʫʤʝʥʪ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʥʘʫʯʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ [2].  

ʈʘʟʚʠʪʠʝ ʤʦʥʦʧʦʣʠʩʪʠʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʠʟʤʘ ʚ ʈʦʩʩʠʠ ʚ ʢʦʥʮʝ XIX  ʠ ʥʘʯʘʣʝ XX ʚ. 

ʠ ʢʦʥʢʨʝʪʥʳʡ ʫʯʝʪ ʩʣʦʞʠʚʰʝʡʩʷ ʤʠʨʦʚʦʡ ʭʣʦʧʢʦʚʦʡ ʢʦʥʲʶʢʪʫʨʳ (ʦʧʘʩʥʦʩʪʴ 

ʩʦʢʨʘʱʝʥʠʷ ʠʤʧʦʨʪʘ ʭʣʦʧʢʘ ʠʟ ɸʤʝʨʠʢʠ) ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʭʣʦʧʢʘ ʚ 

ʉʐɸ, ʨʝʘʣʴʥʘʷ ʫʛʨʦʟʘ ʧʨʝʢʨʘʱʝʥʠʷ ʨʫʩʩʢʦʛʦ-ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʪʦʨʛʦʚʦʛʦ ʜʦʛʦʚʦʨʘ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʙʦʣʴʰʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʢʩʪʠʣʴʥʳʭ ʪʢʘʥʝʡ ʚ 

ʈʦʩʩʠʠ ʪʨʝʙʦʚʘʣʦ ʪʦʛʦ, ʯʪʦʙʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʚʩʝ ʚʥʠʤʘʥʠʝ ʨʦʩʩʠʡʩʢʦʡ çʪʝʢʩʪʠʣʴʥʦʡ 

ʙʫʨʞʫʘʟʠʠè ʙʳʣʦ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʉʨʝʜʥʝʡ ɸʟʠʠ ï ʦʩʥʦʚʥʦʡ ʠ ʬʘʢʪʠʯʝʩʢʠ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʦ ʤʦʱʥʦʩʪʠ ʙʘʟʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʭʣʦʧʢʦʚʦʜʩʪʚʘ. 

ɺ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʚ ʩʠʣʫ ʫʢʘʟʘʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʟʘʥʷʣʦ ʪʘʢʦʝ 

ʙʦʣʴʰʦʝ ʤʝʩʪʦ ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ, ʫʩʠʣʠʷ ʮʘʨʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʝʛʦ ʯʠʥʦʚʥʠʢʦʚ ʚ 

ʉʨʝʜʥʝʡ ɸʟʠʠ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʣʶʙʳʤ ʧʫʪʝʤ ʨʘʩʰʠʨʠʪʴ ʧʦʩʝʚʳ 

ʭʣʦʧʯʘʪʥʠʢʘ, ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʣʦʧʢʘ. ʈʘʟʚʠʪʠʝ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʰʣʦ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʧʦʣʠʚʥʳʭ ʧʦʩʝʚʦʚ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʉ ʨʦʩʪʦʤ 

ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʫʚʝʣʠʯʠʣʠʩʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʚʳʚʦʟ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʠʟ ʉʨʝʜʥʝʡ ɸʟʠʠ 

[3].  

ʎʘʨʩʢʦʤʫ ʧʨʘʚʠʪʝʣʴʩʪʚʫ ʙʳʣʦ ʚʳʛʦʜʥʦ ʨʘʟʚʠʪʠʝ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʚ ʊʫʨʢʝʩʪʘʥʝ, ʪʘʢ 

ʢʘʢ ʚ 80ï90 ʛʦʜʳ XIX  ʚ. ʟʘ ʘʤʝʨʠʢʘʥʩʢʠʡ ʭʣʦʧʦʢ ʦʥʦ ʝʞʝʛʦʜʥʦ ʧʣʘʪʠʣʦ ʦʢʦʣʦ 90 ʤʣʥ. 

ʨʫʙ. ʟʦʣʦʪʦʤ, ʘ ʧʦʟʞʝ ï 100ï105 ʤʣʥ. ʨʫʙʣʝʡ. 

ɺ 1884 ʛʦʜʫ ʚ ʌʝʨʛʘʥʝ ʥʘʯʘʣʠ ʢʫʣʴʪʠʚʠʨʦʚʘʪʴ ʘʤʝʨʠʢʘʥʩʢʠʡ ʩʦʨʪ ʭʣʦʧʯʘʪʥʠʢʘ 

(ʙʳʣʦ ʟʘʩʝʷʥʦ ʚʩʝʛʦ 450 ʜʝʩʷʪʠʥ), ʠ ʚ ʪʦʤ ʞʝ ʛʦʜʫ ʙʳʣʦ ʜʦʩʪʘʚʣʝʥʦ ʚ ʈʦʩʩʠʶ ʜʦ 7 ʪʳʩ. 

ʧʫʜʦʚ ʚʦʣʦʢʥʘ. 

ɹʳʩʪʨʦʤʫ ʨʦʩʪʫ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʧʦʜ ʭʣʦʧʯʘʪʥʠʢ ʟʥʘʯʠʪʝʣʴʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʧʨʦʪʝʢʮʠʦʥʠʩʪʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. ʆʪ ʦʙʣʦʞʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʭʣʦʧʢʘ 

ʧʦʰʣʠʥʦʡ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʩʵʢʦʥʦʤʠʣʦ 203 ʤʣʥ. ʨʫʙʣʝʡ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʭʣʦʧʢʘ ʥʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ, 

ʜʦʩʪʠʛʥʫʪʦ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʸʪ ʨʘʩʰʠʨʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ. ʊʘʢ, ʧʣʦʱʘʜʴ ʧʦʩʝʚʦʚ 

ʭʣʦʧʯʘʪʥʠʢʘ ʩ 52 141 ʜʝʩʷʪʠʥ ʚ 1890 ʛ.(2 138 622 ʧʫʜʘ ʭʣʦʧʢʘ) ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 109 790 

ʜʝʩʷʪʠʥ ʚ 1895 ʛ. (5 453 912 ʧʫʜʘ ʭʣʦʧʢʘ), ʚ 1900 ʛ. ʙʳʣʦ ʟʘʩʝʷʥʦ 183 326 ʜʝʩʷʪʠʥ ʠ 

ʩʦʙʨʘʥʦ 14 ʤʣʥ. ʧʫʜʦʚ, ʪ.ʝ. ʙʦʣʝʝ 82% ʚʩʝʛʦ ʪʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʣʦʧʢʘ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ 1/3 

ʚʩʝʭ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʙʳʣʘ ʟʘʥʷʪʘ ʭʣʦʧʯʘʪʥʠʢʦʤ [4]. 

ʉ 1880 ʛ. ʧʦʩʝʚʳ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʌʝʨʛʘʥʩʢʦʡ, ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʠ ʉʳʨʜʘʨʴʠʥʩʢʦʡ 

ʦʙʣʘʩʪʷʭ ʙʳʩʪʨʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ɺ 1890 ʛ. ʙʳʣʦ ʟʘʩʝʷʥʦ ʭʣʦʧʯʘʪʥʠʢʦʤ 91,9 ʪʳʩ. 

ʜʝʩʷʪʠʥ, ʚ 1900 ʛ. ʫʞʝ 224,2 ʪʳʩ., ʚ 1910 ʛ. ï 300,4 ʪʳʩ., ʘ ʚ 1915 ʛ. ï 466,1 ʪʳʩ. ʜʝʩʷʪʠʥ. 

ʄʝʩʪʥʳʝ ʜʝʭʢʘʥʝ ʧʨʝʚʨʘʱʘʣʠʩʴ ʚ ʧʦʩʪʘʚʱʠʢʦʚ ʭʣʦʧʢʘ ʜʣʷ ʨʦʩʩʠʡʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚ ʧʦʢʫʧʘʪʝʣʝʡ ʝʝ ʪʦʚʘʨʦʚ. ʈʦʩʩʠʡʩʢʠʡ ʢʘʧʠʪʘʣʠʟʤ, ʨʘʟʚʠʚʘʷʩʴ ʥʝ 

ʪʦʣʴʢʦ çʚʛʣʫʙʴè, ʥʦ ʠ çʚʰʠʨʴè, ʧʦʣʴʟʦʚʘʣʩʷ ʥʦʚʳʤʠ, ʚʳʛʦʜʥʳʤʠ ʜʣʷ ʩʝʙʷ ʧʦʟʠʮʠʷʤʠ ʚ 

ʉʨʝʜʥʝʡ ɸʟʠʠ [5]. 

ʈʘʟʚʠʪʠʝ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʚ ʊʫʨʢʝʩʪʘʥʩʢʦʤ ʢʨʘʝ, ʦʩʥʦʚʥʦʡ ʙʘʟʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʣʘʩʴ 

ʌʝʨʛʘʥʩʢʘʷ ʜʦʣʠʥʘ, ʧʦʩʣʫʞʠʣʦ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʦʡ ʠ ʤʘʩʣʦʙʦʡʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [6]. 

 ɺ ʬʦʥʜʝ 7 ʎʝʥʪʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʨʭʠʚʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

ʭʨʘʥʷʪʩʷ ʜʦʢʫʤʝʥʪʳ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʋʧʨʘʚʣʝʥʠʝ ʟʝʤʣʝʜʝʣʠʷ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʤʫʱʝʩʪʚ ʚ ʊʫʨʢʝʩʪʘʥʩʢʦʤ ʢʨʘʝ (ʚ ʧʦʩʣʝʜʫʶʱʝʤ - ʋʧʨʘʚʣʝʥʠʝ) ʟʘ 

1897 ï 1917 ʛʛ. 
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ɸʥʘʣʠʟʠʨʫʷ ʤʘʪʝʨʠʘʣʳ ʬʦʥʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʦʢʫʤʝʥʪʘʮʠʶ ʠ 

ʧʝʨʝʧʠʩʢʫ ʩ ʋʧʨʘʚʣʝʥʠʝʤ, ʧʦ ʚʦʧʨʦʩʘʤ ʦ ʩʦʩʪʦʷʥʠʠ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʚ ʌʝʨʛʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʚʝʣʠ ʧʦʤʦʱʥʠʢ ʚʦʝʥʥʦʛʦ ʛʫʙʝʨʥʘʪʦʨʘ ʦʙʣʘʩʪʠ ʠ ʯʠʥʦʚʥʠʢ ʧʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʦʙʨʦʯʥʦʡ ʯʘʩʪʠ ʧʨʠ ʦʙʣʘʩʪʥʦʤ ʧʨʘʚʣʝʥʠʠ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ 

ʩʚʝʜʝʥʠʡ ʦ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʧʦʜ ʭʣʦʧʦʢ, ʦʥʠ ʫʯʠʪʳʚʘʣʠʩʴ ʚ ʜʝʩʷʪʠʥʘʭ, ʘ ʩʦʨʪʘ ʭʣʦʧʢʘ 

ʨʘʟʜʝʣʷʣʠ ʥʘ ʘʤʝʨʠʢʘʥʩʢʠʡ ʠ ʪʫʟʝʤʥʳʡ (ʪ.ʝ. ʤʝʩʪʥʳʡ).  

ʉʦʛʣʘʩʥʦ ʩʚʝʜʝʥʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʚ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʢ 1 ʜʝʢʘʙʨʷ 

1902 ʛʦʜʘ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʯʠʥʦʚʥʠʢʦʤ ʧʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʦʙʨʦʯʥʦʡ ʯʘʩʪʠ ʧʨʠ 

ʌʝʨʛʘʥʩʢʦʤ ʦʙʣʘʩʪʥʦʤ ʧʨʘʚʣʝʥʠʠ ʉ. ʄʝʣʠʢ-ʉʘʨʢʠʩʷʥʦʤ ʚ ʋʧʨʘʚʣʝʥʠʝ ʚ ʊʘʰʢʝʥʪʝ, 

ʯʠʩʣʦ ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʟʘʚʦʜʦʚ ʚ ʦʙʣʘʩʪʠ ʚ 1902 ʛʦʜʫ ʜʦʩʪʠʛʣʦ 115, ʢʦʪʦʨʳʝ ʧʦ 

ʫʝʟʜʘʤ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʪʘʢ: ʚ ʄʘʨʛʝʣʘʥʩʢʦʤ 37, ʅʘʤʘʥʛʘʥʩʢʦʤ 29, ɸʥʜʠʞʘʥʩʢʦʤ 25, 

ʂʦʢʘʥʜʩʢʦʤ 24 [7].  

 ɺ 1903 ʛʦʜʫ ʧʦ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʩʝʷʥʦ ʭʣʦʧʯʘʪʥʠʢʘ ʚʩʝʛʦ 151.736 ʜʝʩʷʪʠʥ, 

ʠʟ ʥʠʭ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʩʦʨʪʘ 131.492 ʜʝʩʷʪʠʥ ʠ ʤʝʩʪʥʦʛʦ ʩʦʨʪʘ 20244 ʜʝʩʷʪʠʥ[8]. 

ɺ 1905 ʛʦʜʫ ʧʦ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʩʝʷʥʦ ʭʣʦʧʯʘʪʥʠʢʘ ʚʩʝʛʦ 162.626 ʜʝʩʷʪʠʥ, 

ʠʟ ʥʠʭ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʩʦʨʪʘ 152.062 ʜʝʩʷʪʠʥ ʠ ʤʝʩʪʥʦʛʦ ʩʦʨʪʘ 10564 ʜʝʩʷʪʠʥ[9].  

ɺ 1906 ʛʦʜʫ ʧʦ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʩʝʷʥʦ ʭʣʦʧʯʘʪʥʠʢʘ ʚʩʝʛʦ 175.068 ʜʝʩʷʪʠʥ 

[10]. 

ɺ 1907 ʛʦʜʫ ʧʦ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʩʝʷʥʦ ʭʣʦʧʯʘʪʥʠʢʘ ʚʩʝʛʦ 191.957 ʜʝʩʷʪʠʥ, 

ʧʣʦʱʘʜʴ ʧʦʩʝʚʘ ʫʚʝʣʠʯʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1906 ʛʦʜʦʤ ʥʘ 15009 ʜʝʩʷʪʠʥ. ɺ 1907 ʛʦʜʫ 

ʚ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʩʝʷʥʦ 28351 ʜʝʩʷʪʠʥ, ʘ ʉʳʨʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 32000 

ʜʝʩʷʪʠʥ [11].  

ɺ ʥʠʞʝʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ ʤʳ ʤʦʞʝʤ ʨʘʩʩʤʦʪʨʝʪʴ ʜʘʥʥʳʝ ʧʦ ʧʦʩʝʚʘʤ 

ʭʣʦʧʯʘʪʥʠʢʘ ʚ 1909 ʛʦʜʫ ʧʦ ʫʝʟʜʘʤ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ [12].  

 

ʅʘʟʚʘʥʠʝ 

ʫʝʟʜʦʚ 

ʇʣʦɦʘʜʴ ʥʘʭʦʜʠʚʱʘʷʩʷ ʧʦʜ ʧʦʩʝʚʘʤʠ ʭʣʦʧʢʘ ʚ 1909 ʛ. (ʚ 

ʜʝʩʷʪʠʥʘʭ) 

ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʊʫʟʝʤʥʦʛʦ(ʤʝʩʪʥʦʛʦ) ɺʩʝʛʦ 

ɸʥʜʠʞʘʥʩʢʠʡ 65509 1492 67001 

ʂʦʢʘʥʜʩʢʠʡ 31517 5805 37322 

ʄʘʨʛʠʣʘʥʩʢʠʡ 59092 2452 61514 

ʅʘʤʘʥʛʘʥʩʢʠʡ 36885 1033 37918 

ʆʰʩʢʠʡ 4199 30 4229 

ʀʪʦʛʦ 197.202 10812 208.014 

 

 ɺ 1911 ʛʦʜʫ ʧʦ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʩʝʷʥʦ ʭʣʦʧʯʘʪʥʠʢʘ ʚʩʝʛʦ 268.347 ʜʝʩʷʪʠʥ. 

ɺ 1912 ʛʦʜʫ ʧʦ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʩʝʷʥʦ ʚʩʝʛʦ 255.368 ʜʝʩʷʪʠʥ [13]. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʣʠʰʴ 

ʦʪʜʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ çʋʧʨʘʚʣʝʥʠʝ ʟʝʤʣʝʜʝʣʠʷ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʤʫʱʝʩʪʚ ʚ ʊʫʨʢʝʩʪʘʥʩʢʦʤ ʢʨʘʝè, ʚʥʝʩʰʝʛʦ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ 

ʨʘʟʚʠʪʠʝ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʚ ʊʫʨʢʝʩʪʘʥʩʢʦʤ ʢʨʘʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʝ. ʇʦ 

ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʜʦʢʫʤʝʥʪʳ ʧʦ ʭʣʦʧʢʦʚʦʜʩʪʚʫ ʜʘʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ 

ʚ ʘʨʭʠʚʘʭ, ʚ ʙʫʜʫʱʝʤ ʜʦʣʞʥʳ ʩʪʘʪʴ ʦʙʲʝʢʪʘʤʠ ʦʪʜʝʣʴʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʊʨʘʢʘʣʦ ʆʣʴʛʘ ʃʴʚʽʚʥʘ 

ʩʧʝʮʽʘʣʽʩʪ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ,  

ʚʠʢʣʘʜʘʯ ɺʇ ʅʋɹʽʇ ʋʢʨʘʾʥʠ çɿʘʣʽʱʠʮʴʢʠʡ ʘʛʨʘʨʥʠʡ ʢʦʣʝʜʞ ʽʤ. ɭ. ʍʨʘʧʣʠʚʦʛʦè 

48601, ʋʢʨʘʾʥʘ, ʦʙʣ. ʊʝʨʥʦʧʽʣʴʩʴʢʘ, ʤ. ɿʘʣʽʱʠʢʠ, ʚʫʣ. ʉ. ʂʨʫʰʝʣʴʥʠʮʴʢʦʾ, 52 

 

ɼʈʋɻɸ ʉɺɯʊʆɺɸ ɺɯʁʅɸ ɺ ɯʉʊʆʈʀʏʅɯʁ ʇɸʄôʗʊɯ ʋʂʈɸɰʅʉʔʂʆɻʆ ʅɸʈʆɼʋ 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʜʝʤʦʛʨʘʬʽʯʥʽ ʪʘ ʤʘʪʝʨʽʘʣʴʥʽ ʚʪʨʘʪʠ ʫʢʨʘʾʥʮʽʚ. 

ɺʠʩʚʽʪʣʶʻʪʴʩʷ ʧʨʘʚʜʘ ʧʨʦ ʋʢʨʘʾʥʫ ʫ ɼʨʫʛʽʡ ʉʚʽʪʦʚʽʡ ʚʽʡʥʽ. ʈʦʟʚʽʥʯʫʶʪʴʩʷ ʤʽʬʠ ʧʨʦ 

ʜʘʣʝʢʽ ʽ ʪʨʘʛʽʯʥʽ ʧʦʜʽʾ, ʧʦʚôʷʟʘʥʽ ʟ ʚʽʡʥʦʶ, ʥʘʩʠʣʴʥʠʤ ʧʝʨʝʩʝʣʝʥʥʷʤ, ʙʦʨʦʪʴʙʦʶ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ ʧʨʦʪʠ ʦʢʫʧʘʥʪʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʽʡʥʘ, ʚʪʨʘʪʠ, ʽʩʪʦʨʠʯʥʘ ʧʨʘʚʜʘ. 

Annotation. The demographic and material losses ofUkrainians are analysed in the artic

le. A true is illuminatedabout Ukraine in Second World war. Myths are dethronedabout the dis

tant and tragic events, related to war, violentmigration, fight of the Ukrainian people against i

nvaders. 

Keywords: war, losses, historical true. 

 ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɿʚʝʨʪʘʶʯʠʩʴ ʜʦ ʪʝʤʠ ɼʨʫʛʦʾ ʉʚʽʪʦʾ ʚʽʡʥʠ ï ʪʝʤʠ, ʷʢʘ 

ʟʘʣʠʰʘʻʪʴʩʷ ʚʢʨʘʡ ʙʦʣʶʯʦʶ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ ʦʩʴ ʫʞʝ ʧʨʦʪʷʛʦʤ ʬʘʢʪʠʯʥʦ 70-ʪʠ 

ʨʦʢʽʚ, ʤʦʞʥʘ ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʞʝ ʚʩʝ ʥʘʯʝʙʪʦ ʩʢʘʟʘʥʦ, ʚʩʝ ʚʠʚʯʝʥʦ, 

ʚʩʝ ʜʦʚʝʜʝʥʦ. ɸʣʝ XX ʩʪ. ʜʦ ʩʴʦʛʦʜʥʽ ʥʘʨʘʭʦʚʫʻ ʯʠ ʥʝ ʥʘʡʙʽʣʴʰʝ ʙʽʣʠʭ ʧʣʷʤ ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʪʠʭ ʯʠ ʽʥʰʠʭ ʽʩʪʦʨʠʯʥʠʭ ʧʦʜʽʡ. ʅʝ ʚʠʥʷʪʦʢ ʡ ʽʩʪʦʨʽʷ ɼʨʫʛʦʾ ʉʚʽʪʦʚʦʾ ʚʽʡʥʠ, 

ʜʦʩʣʽʜʥʠʢʠ ʷʢʦʾ ʚʞʝ ʫ ʩʪʦʣʽʪʪʽ X ʥʘʜʘʶʪʴ ʥʘʤ ʥʦʚʽ ʡ ʥʦʚʽ ʬʘʢʪʠ ï ʩʚʽʜʯʝʥʥʷ ʪʠʭ 

ʩʪʨʘʭʽʪʣʠʚʠʭ ʧʦʜʽʡ.  

ʄʠʥʫʣʠʭ 2014- 2015ʨʦʢʽʚ ʤʠ ʫʩʽ ʧʦʙʘʯʠʣʠ, ʱʦ ʤʽʬ ʧʨʦ "ʚʽʪʯʠʟʥʷʥʫ ʚʽʡʥʫ", ʧʨʦ 

"ʩʣʘʚʥʽ ʨʘʜʷʥʩʴʢʽ ʧʝʨʝʤʦʛʠ" ʩʪʘʚ ʥʝ ʧʨʦʩʪʦ ʝʣʝʤʝʥʪʦʤ ʧʨʦʧʘʛʘʥʜʠ ï ʚʽʥ ʩʪʘʚ ʟʙʨʦʻʶ ʫ 

ʚʽʡʥʽ ʧʨʦʪʠ ʋʢʨʘʾʥʠ. ʇʽʜ ʛʘʩʣʘʤʠ "ʙʦʨʦʪʴʙʠ ʟ ʬʘʰʠʟʤʦʤ" ʨʦʩʽʡʩʴʢʘ ʧʨʦʧʘʛʘʥʜʘ 

ʤʦʙʽʣʽʟʫʚʘʣʘ ʜʦ ʙʦʨʦʪʴʙʠ ʧʨʦʪʠ ʋʢʨʘʾʥʠ ʪʠʭ, ʭʪʦ ʜʦʩʽ ʭʦʪʽʚ ʞʠʪʠ ʫ ʧʦʣʦʥʽ ʨʘʜʷʥʩʴʢʠʭ 

ʩʪʝʨʝʦʪʠʧʽʚ. ɺʦʥʠ ʛʦʨʜʦ ʥʘʟʠʚʘʣʠ ʩʝʙʝ "ʦʧʦʣʯʝʥʮʘʤʠ", ʘ ʚʦʷʢʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʘʨʤʽʾ 

"ʢʘʨʘʪʝʣʷʤʠ", ʟʘʧʦʟʠʯʫʶʯʠ ʧʦʥʷʪʪʷ ʽʟ ʩʣʦʚʥʠʢʘ ʨʘʜʷʥʩʴʢʦʾ ʧʨʦʧʘʛʘʥʜʠ. ʊʦʤʫ ʩʴʦʛʦʜʥʽ 

ʜʝʤʦʥʪʫʚʘʪʠ ʨʘʜʷʥʩʴʢʽ ʤʽʬʠ ʧʨʦ ʤʠʥʫʣʫ ʚʽʡʥʫ, ʛʦʚʦʨʠʪʠ ʧʨʦ ʥʝʾ ʧʨʘʚʜʫ ʻ ʚʘʞʣʠʚʦʶ 

ʧʝʨʝʜʫʤʦʚʦʶ ʧʝʨʝʤʦʛʠ ʫ ʚʽʡʥʽ ʩʫʯʘʩʥʽʡ.  

 ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʑʦʨʦʢʫ 9 ʪʨʘʚʥʷ ʤʠ ʚʽʜʟʥʘʯʘʻʤʦ ɼʝʥʴ ʇʝʨʝʤʦʛʠ. 

ʄʽʣʴʡʦʥʠ ʫʢʨʘʾʥʮʽʚ ʧʨʦʡʰʣʠ ʯʝʨʝʟ ʛʦʨʥʠʣʦ ʮʽʻʾ ʚʽʡʥʠ. ʄʽʣʴʡʦʥʠ ʟʘʛʠʥʫʣʦ. ʆʪʞʝ, ʮʷ 

ʚʽʡʥʘ ʤʘʻ ʧʨʷʤʠʡ ʩʪʦʩʫʥʦʢ ʜʦ ʥʘʩ, ʫʢʨʘʾʥʮʽʚ. ʎʝ ï ʥʝ ʯʫʞʘ ʥʘʤ ʚʽʡʥʘ. ʄʠ ʧʦʚʠʥʥʽ 

ʧʘʤôʷʪʘʪʠ ʧʨʦ ʥʝʾ.  

http://www.pravda.com.ua/news/2007/5/6/58380.htm
http://www.pravda.com.ua/news/2007/5/6/58380.htm
http://www.pravda.com.ua/news/2007/5/6/58380.htm
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 ɼʣʷ ʋʢʨʘʾʥʠ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʠʟʚʦʣʝʥʠʭ ʟʘʭʽʜʥʠʤʠ ʩʦʶʟʥʠʢʘʤʠ ɹʝʣʴʛʽʾ, ɼʘʥʽʾ, 

ʅʦʨʚʝʛʽʾ, ʧʝʨʝʤʦʛʘ 1945 ʨʦʢʫ ʥʝ ʩʪʘʣʘ ʧʝʨʝʤʦʛʦʶ ʩʚʦʙʦʜʠ, ʜʝʤʦʢʨʘʪʽʾ ʽ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʩʫʚʝʨʝʥʽʪʝʪʫ. 

ʅʘ ʧʨʝʚʝʣʠʢʠʡ ʞʘʣʴ, ʤʠ ʜʦʩʽ ʥʝ ʤʘʻʤʦ ʧʨʘʚʜʠʚʦʾ ʽʩʪʦʨʽʾ, ʷʢʘ ʙ ʝʬʝʢʪʠʚʥʦ 

ʚʠʩʚʽʪʣʶʚʘʣʘ ʪʽ ʜʘʣʝʢʽ ʽ ʪʨʘʛʽʯʥʽ ʧʦʜʽʾ ʷʢ ʥʘʰʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ, ʪʘʢ ʡ ʽʥʰʠʭ 

ʥʘʨʦʜʽʚ ɭʚʨʦʧʠ. ɹʘʛʘʪʦ ʘʚʪʦʨʽʚ ʽʩʪʦʨʠʯʥʦʾ çʧʨʘʚʜʠè ʥʘʤʘʛʘʶʪʴʩʷ çʥʝ ʜʦʧʫʩʪʠʪʠ 

ʧʝʨʝʧʠʩʫʚʘʥʥʷ ʽʩʪʦʨʽʾè. 

ʋʢʨʘʾʥʘ ʥʘʩʧʨʘʚʜʽ ʥʘʣʝʞʠʪʴ ʜʦ ʪʠʭ ʢʨʘʾʥ, ʷʢʽ ʥʘʡʙʽʣʴʰʝ ʧʦʩʪʨʘʞʜʘʣʠ ʫ ʨʦʢʠ 

ɼʨʫʛʦʾ ʉʚʽʪʦʚʦʾ ʚʽʡʥʠ. ʊʨʘʛʝʜʽʷ ʥʘʰʦʾ ʢʨʘʾʥʠ ʧʦʣʷʛʘʣʘ, ʚʣʘʩʥʝ, ʫ ʪʦʤʫ, ʱʦ ʋʢʨʘʾʥʘ ʷʢ 

ʜʝʨʞʘʚʘ ï ʥʝ ʽʩʥʫʚʘʣʘ. ʇʦ ʩʫʪʽ, ʫʢʨʘʾʥʩʴʢʠʡ ʥʘʨʦʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʷʢ ʛʘʨʤʘʪʥʝ ʤôʷʩʦ ʫ 

ʙʦʨʦʪʴʙʽ ʟʘ ʯʫʞʽ ʽʥʪʝʨʝʩʠ. 

ɺʝʣʠʯʝʟʥʦʛʦ ʛʦʨʷ ʽ ʩʪʨʘʞʜʘʥʴ, ʥʝʡʤʦʚʽʨʥʠʭ ʚʪʨʘʪ ʟʘʟʥʘʚ ʫ ʮʽʡ ʚʽʡʥʽ ʫʢʨʘʾʥʩʴʢʠʡ 

ʥʘʨʦʜ: ʋʞʝ ʥʘʧʨʠʢʽʥʮʽ 1941 ʨ. ʋʢʨʘʾʥʘ ʙʫʣʘ ʦʢʫʧʦʚʘʥʘ. ʅʘʧʨʠʢʽʥʮʽ ʣʠʩʪʦʧʘʜʘ 1942 ʨ. 

ʛʽʪʣʝʨʽʚʮʽ ʟʘʛʘʨʙʘʣʠ ʜʦ 2 ʤʣʥ ʢʚ. ʢʤ ʪʝʨʠʪʦʨʽʾ ʉʈʉʈ, ʷʢʫ ʥʘʩʝʣʷʣʦ ʜʦ ʚʽʡʥʠ 85 ʤʣʥ. 

ʣʶʜʝʡ. ʇʦʥʘʜ 41 ʤʣʥ ʟ ʥʠʭ ʙʫʣʠ ʞʠʪʝʣʷʤʠ ʋʢʨʘʾʥʠ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ: ʥʽʤʝʮʴʢʽ ʚʽʡʩʴʢʘ 

ʦʢʫʧʫʚʘʣʠ ʣʠʰʝ 17% ʪʝʨʠʪʦʨʽʾ ʈʦʩʽʾ (600 ʪʠʩ. ʢʚ. ʢʤ) ʟ ʥʘʩʝʣʝʥʥʷʤ ʫ 27 ʤʣʥ ʦʩʽʙ. 

ɿ ʯʦʪʠʨʴʦʭ ʨʦʢʽʚ ʥʽʤʝʮʴʢʦ-ʨʘʜʷʥʩʴʢʦʾ ʚʽʡʥʠ ʙʦʡʦʚʽ ʜʽʾ ʪʨʠʚʘʣʠ ʥʘ ʫʢʨʘʾʥʩʴʢʠʭ 

ʟʝʤʣʷʭ ʪʨʠ ʨʦʢʠ ʽ ʯʦʪʠʨʠ ʤʽʩʷʮʽ. ɺʝʩʴ ʮʝʡ ʯʘʩ ʚʦʨʦʛ ʟʜʽʡʩʥʶʚʘʚ ʧʦʣʽʪʠʢʫ ʥʝʱʘʜʥʦʾ 

ʝʢʦʥʦʤʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʛʥʦʙʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʨʝʩʧʫʙʣʽʢʠ. ɿʥʠʱʝʥʥʷ ʝʢʦʥʦʤʽʢʠ, 

ʧʦʛʨʘʙʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ ʙʫʣʦ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʡʦʛʦ 

ʟʘʚʜʘʥʴ. ʏʠʩʣʝʥʥʽ ʝʰʝʣʦʥʠ ʚʠʚʦʟʠʣʠ ʟ ʋʢʨʘʾʥʠ ʜʦ ʅʽʤʝʯʯʠʥʠ ʤʽʣʴʡʦʥʠ ʪʦʥʥ ʩʠʨʦʚʠʥʠ, 

ʧʨʦʜʦʚʦʣʴʩʪʚʘ, ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʢʫʣʴʪʫʨʥʠʭ ʮʽʥʥʦʩʪʝʡ. 

ʎʝ ʙʫʣʘ ʯʝʨʛʦʚʘ ʚʽʡʥʘ, ʫ ʷʢʽʡ ʫʢʨʘʾʥʮʽ ʚʙʠʚʘʣʠ ʦʜʠʥ ʦʜʥʦʛʦ ʚ ʯʫʞʠʭ ʘʨʤʽʷʭ ʪʘ ʟʘ 

ʯʫʞʽ ʽʥʪʝʨʝʩʠ. ʅʘʰʽ ʩʧʽʚʚʽʪʯʠʟʥʠʢʠ ʚʦʶʚʘʣʠ ʧʨʘʢʪʠʯʥʦ ʚʽʜ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʚʽʡʥʠ - ʚʽʜ 

ʚʝʨʝʩʥʷ 1939 ʨʦʢʫ, ʘʞ ʜʦ ʢʽʥʮʷ - ʜʦ ʚʝʨʝʩʥʷ 1945 ʨʦʢʫ. 

ʍʦʯʘ ʫʢʨʘʾʥʮʽ ʚʦʶʚʘʣʠ ʚ ʫʩʽʭ ʘʨʤʽʷʭ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʰʦʾ ʜʝʨʞʘʚʠ, 

ʻʜʠʥʠʤ ʩʧʨʘʚʞʥʽʤ ʥʝʟʘʣʝʞʥʠʤ ʫʢʨʘʾʥʩʴʢʠʤ ʩʫʙôʻʢʪʦʤ ʙʫʣʘ ʋʢʨʘʾʥʩʴʢʘ ʇʦʚʩʪʘʥʩʴʢʘ 

ɸʨʤʽʷ (ʋʇɸ), ʷʢʘ ʙʣʦʢʫʚʘʣʘ ʩʦʪʥʽ ʪʠʩʷʯ ʥʽʤʝʮʴʢʦʾ ʘʨʤʽʾ, ʦʩʣʘʙʣʶʶʯʠ ʬʨʦʥʪ. ʎʷ 

ʩʪʨʫʢʪʫʨʘ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʙʝʟ ʷʢʦʾʩʴ ʟʦʚʥʽʰʥʴʦʾ ʧʽʜʪʨʠʤʢʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫʢʨʘʾʥʮʷʤʠ ʽ 

ʚʧʨʦʜʦʚʞ ʫʩʽʻʾ ʚʽʡʥʠ ʧʦʩʣʽʜʦʚʥʦ ʚʽʜʩʪʦʶʚʘʣʘ ʽʥʪʝʨʝʩʠ ʥʘʰʦʾ ʜʝʨʞʘʚʠ. 

ʊʘʢʦʞ ʤʠ ʪʝʧʝʨ ʜʽʟʥʘʣʠʩʷ ʧʨʦ ʪʘʻʤʥʽ ʧʨʦʪʦʢʦʣʠ ʜʦ ʧʘʢʪʫ ʄʦʣʦʪʦʚʘ-ʈʽʙʙʝʥʪʨʦʧʘ, 

ʧʨʦ ʩʧʽʣʴʥʠʡ çʧʘʨʘʜ ʧʝʨʝʤʦʛʠè ʨʘʜʷʥʩʴʢʠʭ ʪʘ ʥʽʤʝʮʴʢʠʭ ʚʽʡʩʴʢ ʫ ɹʨʝʩʪʽ ʧʽʩʣʷ ʨʦʟʛʨʦʤʫ 

ʇʦʣʴʱʽ 1939 ʨ., ʧʨʦ ʜʦʛʦʚʽʨ çʇʨʦ ʜʨʫʞʙʫ ʪʘ ʢʦʨʜʦʥʠè ʚʽʜ 28.09.1939 ʨ. ʤʽʞ 

ʛʽʪʣʝʨʽʚʩʴʢʦʶ ʅʽʤʝʯʯʠʥʦʶ ʽ ʈʘʜʷʥʩʴʢʠʤ ʉʦʶʟʦʤ. ʄʠ ʪʘʢʦʞ ʜʽʟʥʘʣʠʩʷ ʧʨʦ ʪʝ, ʷʢ çʜʨʫʛè 

ɸ. ɻʽʪʣʝʨʘ ʁ. ʉʪʘʣʽʥ ʜʦ ʦʩʪʘʥʥʴʦʛʦ ʜʥʷ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʘʜʷʥʩʴʢʦ-ʥʽʤʝʮʴʢʦʾ ʚʽʡʥʠ ʚ 

ʯʝʨʚʥʽ 1941 ʨʦʢʫ ʟʘʙʝʟʧʝʯʫʚʘʚ ʅʽʤʝʯʯʠʥʫ ʩʪʨʘʪʝʛʽʯʥʦʶ ʩʠʨʦʚʠʥʦʶ ʽ ʧʨʦʜʦʚʦʣʴʩʪʚʦʤ. 

ʅʝ ʛʨʽʭ ʪʘʢʦʞ ʥʘʛʘʜʘʪʠ, ʱʦ ʚ ʨʦʢʠ ɻʦʣʦʜʦʤʦʨʫ, ʢʦʣʠ ʚ ʋʢʨʘʾʥʽ ʚʠʤʠʨʘʣʘ ʙʽʣʴʰʽʩʪʴ 

ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʯʝʨʝʟ çʚʠʤʽʪʘʥʥʷè ʚ ʩʝʣʷʥ ʜʦ ʟʝʨʥʠʥʠ, ʉʪʘʣʽʥ ʫ 1933 ʨʦʮʽ ʚʠʚʽʟ ʽʟ 

ʋʢʨʘʾʥʠ ʜʦ ʅʽʤʝʯʯʠʥʠ 8 ʤʽʣʴʡʦʥʽʚ ʧʫʜʽʚ ʜʦʙʽʨʥʦʛʦ ʟʝʨʥʘ. ɸ ʚ ʮʝʡ ʯʘʩ ʚ ʋʢʨʘʾʥʽ ʯʝʨʝʟ 

ʛʦʣʦʜ ʧʘʥʫʚʘʣʦ ʣʶʜʦʾʜʩʪʚʦ. ʇʦʾʜʘʣʠ ʥʘʚʽʪʴ ʤʝʨʪʚʠʭ, ʙʘʪʴʢʠ ʫʙʠʚʘʣʠ ʩʚʦʾʭ ʜʽʪʝʡ ʽ 

ʧʦʾʜʘʣʠ ʾʭ. ʇʨʦ ʮʝ ʩʪʘʣʽʥʩʴʢʦ-ʙʨʝʞʥʻʚʩʴʢʘ ʽʩʪʦʨʽʷ ʟʘʤʦʚʯʫʻ. 

ʊʝʧʝʨ, ʢʦʣʠ ʉɹʋ ʋʢʨʘʾʥʠ ʨʦʟʢʨʠʣʘ ʪʘʻʤʥʽ ʘʨʭʽʚʠ, ʤʠ ʚʟʥʘʣʠ ʧʨʦ ʤʘʩʦʚʽ ʨʦʟʩʪʨʽʣʠ 

ʫʚôʷʟʥʝʥʠʭ ʫ ʃʴʚʦʚʽ, ɺʽʥʥʠʮʽ ʪʘ ʽʥʰʠʭ ʤʽʩʪʘʭ ʋʢʨʘʾʥʠ ʚʣʽʪʢʫ 1941 ʨʦʢʫ.  

ɿʘʛʘʣʴʥʽ ʜʝʤʦʛʨʘʬʽʯʥʽ ʚʪʨʘʪʠ ʋʢʨʘʾʥʠ - ʚʢʣʶʯʥʦ ʟ ʫʙʠʪʠʤʠ, ʞʝʨʪʚʘʤʠ 

ʢʦʥʮʪʘʙʦʨʽʚ, ʜʝʧʦʨʪʦʚʘʥʠʤʠ, ʝʚʘʢʫʡʦʚʘʥʠʤʠ ʡ ʪʠʤʠ, ʱʦ ʨʫʰʠʣʠ ʫ ʚʠʛʥʘʥʥʷ ʨʘʟʦʤ ʽʟ 

ʚʽʜʩʪʫʧʘʶʯʠʤʠ ʥʘʮʠʩʪʘʤʠ, - ʩʪʘʥʦʚʣʷʪʴ ʥʝ ʤʝʥʰʝ 14 ʤʣʥ. ʯʦʣʦʚʽʢ. ʎʝ ʚʪʨʘʪʠ ʥʘʡʙʽʣʴʰʽ 

ʡ ʥʝ ʧʦʨʽʚʥʷʥʽ ʽʟ ʚʪʨʘʪʘʤʠ ʽʥʰʠʭ ʢʨʘʾʥ ʽ ʥʘʨʦʜʽʚ ʫ ɼʨʫʛʽʡ ʩʚʽʪʦʚʽʡ ʚʽʡʥʽ. 

ʌʘʢʪʠʯʥʦ, ʚʪʨʘʪʠ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜ 40 ʜʦ 44% ʚʽʜ ʟʘʛʘʣʴʥʠʭ 

ʣʶʜʩʴʢʠʭ ʚʪʨʘʪ ʉʈʉʈ. ɿ 41,7 ʤʽʣʴʡʦʥʘ ʣʶʜʝʡ, ʷʢʽ ʤʝʰʢʘʣʠ ʜʦ ʚʽʡʥʠ ʚ ʋʈʉʈ, ʥʘ 1945 ʨʽʢ 

ʟʘʣʠʰʠʣʦʩʷ ʪʽʣʴʢʠ 27,4 ʤʽʣʴʡʦʥʠ ʯʦʣʦʚʽʢ.  

ʅʘʩʝʣʝʥʥʷ ʂʠʻʚʘ ʟʤʝʥʰʠʣʦʩʷ ʟʘ 1941 ï 1943 ʨʨ. ʫ 5 ʨʘʟʽʚ, ʟʘʣʠʰʠʣʦʩʷ ʪʽʣʴʢʠ 180 

ʪʠʩʷʯ. 
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ʊʦ ʞ ʚʪʨʘʪʠ ʮʠʚʽʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ: 5,5-6 ʤʽʣʴʡʦʥʽʚ ʯʦʣʦʚʽʢ, ʧʦʥʘʜ 2,5 

ʤʽʣʴʡʦʥʠ ʫʨʦʜʞʝʥʮʽʚ ʋʢʨʘʾʥʠ ʟʘʛʠʥʫʣʦ ʥʘ ʬʨʦʥʪʘʭ. ɺʠʭʦʜʠʪʴ, ʫʩʴʦʛʦ ʷʢ ʤʽʥʽʤʫʤ 8 

ʤ̔ ʣʴʡʦʥʽʚ ʦʩʽʙ. 

ɼʝʧʦʨʪʘʮʽʾ ʚ ʉʠʙʽʨ, ʂʘʟʘʭʩʪʘʥ ʽ ʥʘ ɼʘʣʝʢʠʡ ʉʭʽʜ - ʮʝ ʱʝ ʧʦʥʘʜ ʤʽʣʴʡʦʥ ʞʠʪʝʣʽʚ 

ʋʈʉʈ, ʧʝʨʝʚʘʞʥʦ ʽʟ ʟʘʭʽʜʥʠʭ ʦʙʣʘʩʪʝʡ. ɺʪʝʯʘ ʯʘʩʪʠʥʠ ʥʘʩʝʣʝʥʥʷ ʟ ʦʢʫʧʘʥʪʘʤʠ, ʩʪʨʘʰʥʘ 

ʮʠʬʨʘ - 2,4 ʤʽʣʴʡʦʥʠ ʦʩʪʘʨʙʘʡʪʝʨʽʚ ʽʟ 2,8 ʤʽʣʴʡʦʥʘ ʨʘʜʷʥʩʴʢʠʭ ʣʶʜʝʡ, ʟʘʛʘʣʦʤ 

ʚʠʚʝʟʝʥʠʭ ʫ ʥʘʮʠʩʪʩʴʢʝ ʨʘʙʩʪʚʦ! 

ʅʘ ʨʫʾʥʠ ʧʝʨʝʪʚʦʨʠʣʠʩʷ 720 ʫʢʨʘʾʥʩʴʢʠʭ ʤʽʩʪ ʽ ʤʽʩʪʝʯʦʢ (40% ʚʩʽʭ ʤʽʩʪ ʉʈʉʈ), 28 

ʪʠʩʷʯ ʩʽʣ, ʟ ʷʢʠʭ 250 ʩʧʘʣʝʥʦ ʚʱʝʥʪ, cʧʘʣʝʥʦ 319 ʪʠʩʷʯ ʛʦʩʧʦʜʘʨʩʪʚ, ʥʘ ʃʽʚʦʙʝʨʝʞʥʽʡ 

ʋʢʨʘʾʥʽ ʟʨʫʡʥʦʚʘʥʦ ʱʦ ʯʝʪʚʝʨʪʫ ʭʘʪʫ. ɿʥʠʱʝʥʦ 16,5 ʪʠʩʷʯ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, 18 

ʪʠʩʷʯ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, 33 ʪʠʩʷʯʽ ʰʢʽʣ, ʚʫʟʽʚ, ʪʝʭʥʽʢʫʤʽʚ ʪʘ ʅɼɯ (ʅʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ); ʘ ʪʘʢʦʞ ʧʦʥʘʜ 33 ʪʠʩʷʯʽ ʢʦʣʛʦʩʧʽʚ, ʨʘʜʛʦʩʧʽʚ, ʄʊʉ (ʄʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʘ ʩʪʘʥʮʽʷ). ɺʠʚʝʜʝʥʦ ʟ ʣʘʜʫ 10 ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʟʘʣʽʟʥʠʮʴ, 5,6 ʪʠʩʷʯ ʤʦʩʪʽʚ. 

ɿʘʛʘʣʴʥʽ ʟʙʠʪʢʠ ʥʘ ʩʫʤʫ 1 ʪʨʠʣʴʡʦʥ 200 ʤʽʣʴʷʨʜʽʚ ʢʨʙ. 

ɯ ʚʩʝ ʮʝ ʟʨʦʙʠʣʠ ʥʝ ʪʽʣʴʢʠ ʥʘʮʠʩʪʠ, ʘ ʡ ʨʘʜʷʥʩʴʢʽ ʚʽʡʩʴʢʘ ʧʽʜ ʯʘʩ ʚʽʜʩʪʫʧʫ. 

ɸ ʱʝ - ʞʠʪʪʷ ʡ ʧʦʢʘʣʽʯʝʥʽ "ʚʠʟʚʦʣʠʪʝʣʷʤʠ" ʜʦʣʽ ʣʶʜʝʡ ʫ ʧʦʚʦʻʥʥʝ ʜʝʩʷʪʠʣʽʪʪʷ. 

ɿʘ 1944-1953 ʨʦʢʠ ʚ ɻʘʣʠʯʠʥʽ, ʥʘ ɺʦʣʠʥʽ ʡ ʈʽʚʥʝʥʱʠʥʽ ʙʫʣʦ ʨʝʧʨʝʩʦʚʘʥʦ, ʣʠʰʝ ʟʘ 

ʦʬʽʮʽʡʥʠʤʠ ʜʘʥʠʤʠ, 500 ʪʠʩʷʯ ʦʩʽʙ, ʽʟ ʥʠʭ ʟʘʘʨʝʰʪʦʚʘʥʦ 134 ʪʠʩʷʯ, ʫʙʠʪʦ ʧʦʥʘʜ 153 

ʪʠʩʷʯ,ʚʠʩʝʣʝʥʦ ʟʘ ʤʝʞʽ ʋʢʨʘʾʥʠ 203 ʪʠʩʷʯʽ. 

ʋ ʚʽʡʥʽ ʟʘʛʠʥʫʚ ʢʦʞʥʠʡ ʧôʷʪʠʡ ʫʢʨʘʾʥʝʮʴ. 

ɺʩʴʦʛʦ ʫʢʨʘʾʥʮʽʚ ʫ ʏʝʨʚʦʥʽʡ ʘʨʤʽʾ - 6 ʤʽʣʴʡʦʥʽʚ. 

ʂʽʥʝʮʴ 1943 ï ʧʦʯ.. 1944 ʨʦʢʫ: 

1 ʋʢʨʘʾʥʩʴʢʠʡ ʬʨʦʥʪ ï 200 ʪʠʩʷʯ ʫʢʨʘʾʥʮʽʚ 

2 ʋʢʨʘʾʥʩʴʢʠʡ ʬʨʦʥʪ ï 66 352 ʫʢʨʘʾʥʮʽʚ 

3 ʋʢʨʘʾʥʩʴʢʠʡ ʬʨʦʥʪ - 140 882 ʫʢʨʘʾʥʮʽʚ 

1944 ʨʽʢ ï ʯʘʩʪʢʘ ʫʢʨʘʾʥʮʽʚ ʩʷʛʘʣʘ 80 % ʚʩʴʦʛʦ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ. ʉʝʨʝʜ 

ʬʨʦʥʪʦʚʠʢʽʚ ʫʮʽʣʽʣʦ ʪʽʣʴʢʠ 3% ʟ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ɺʩʴʦʛʦ ʟʘʛʠʥʫʣʦ 7 ʤʽʣʴʡʦʥʽʚ 

ʫʢʨʘʾʥʮʽʚ ( ʨʦʩʽʷʥ ï 1,8 ʤʽʣʴʡʦʥʘ), ʚʽʡʩʴʢʦʚʦʧʦʣʦʥʝʥʽ ï ʚʩʴʦʛʦ 5,7 ʤʣʥ. ʦʩʽʙ. 

ʑʦʜʝʥʥʦ ʫ ʪʘʙʦʨʘʭ ʚʽʡʩʴʢʦʚʦʧʦʣʦʥʝʥʠʭ ʧʦʤʠʨʘʣʦ 2 500 ʦʩʽʙ. ɺʩʴʦʛʦ ʫ ʧʦʣʦʥʽ 

ʟʘʛʠʥʫʣʦ 3,7 ʤʣʥ ʯʦʣʦʚʽʢ, ʱʦʥʘʡʤʝʥʰʝ ʪʨʝʪʠʥʘ ï ʫʢʨʘʾʥʮʽ. 

ʋʢʨʘʾʥʮʷʤʠ ʙʫʣʦ ʙʘʛʘʪʦ ʟʥʘʤʝʥʠʪʠʭ ʢʦʤʘʥʜʠʨʽʚ ï ʁʦʩʠʧ ɸʧʘʥʘʩʝʥʢʦ, ɸʥʜʨʽʡ 

ɭʨʝʤʝʥʢʦ, ʄʠʭʘʡʣʦ ʂʠʨʧʦʥʦʩ, ʈʦʜʽʦʥ ʄʘʣʠʥʦʚʩʴʢʠʡ, ʗʢʽʚ ʏʝʨʝʚʠʯʝʥʢʦ, ʉʝʤʝʥ 

ʊʠʤʦʰʝʥʢʦ, ɯʚʘʥ ʏʝʨʥʷʭʦʚʩʴʢʠʡ, ɯʚʘʥ ʂʦʞʝʜʫʙ, ʄʠʢʦʣʘ ʇʦʧʝʣʴ (ʻʜʠʥʠʡ, ʭʪʦ ʟʤʽʛ 

ʟʘʪʨʠʤʘʪʠ ʧʨʦʩʫʚʘʥʥʷ ʥʽʤʝʮʴʢʠʭ ʪʘʥʢʽʚ ʫ ʯʝʨʚʥʽ ï ʣʠʧʥʽ 1941 ʨʦʢʫ), ɻʝʦʨʛʽʡ ʂʫʣʠʢ, 

ʂʦʩʪʷʥʪʠʥ ʄʦʩʢʘʣʝʥʢʦ, ɼʤʠʪʨʦ ʃʝʣʶʰʝʥʢʦ, ʇʘʚʣʦ ʈʠʙʘʣʢʦ, ʗʢʽʚ ʌʝʜʦʨʝʥʢʦ, ʈ. 

ɼʝʨʝʚʷʥʢʦ. 

ɺʩʴʦʛʦ ï ʙʣ. 300 ʛʝʥʝʨʘʣʽʚ. 

ʋʢʨʘʾʥʮʽ ʦʪʨʠʤʘʣʠ 2,5 ʤʽʣʴʡʦʥʽʚ ʙʦʡʦʚʠʭ ʥʘʛʦʨʦʜ (ʟ 7 ʤʣʥ). 

ʏʘʩʪʢʘ ʫʢʨʘʾʥʮʽʚ ʩʝʨʝʜ ɻʝʨʦʾʚ ʈʘʜʷʥʩʴʢʦʛʦ ʉʦʶʟʫ ï 18,2 %, ʟ 115 ʜʚʽʯʽ ɻʝʨʦʾʚ 

ʈʘʜʷʥʩʴʢʦʛʦ ʉʦʶʟʫ ï 35 ʫʢʨʘʾʥʮʽʚ. ʉʝʨʝʜ ʥʠʭ ï ʆʣʝʢʩʽʡ ɹʝʨʝʩʪ, ʷʢʠʡ ʧʽʜʥʷʚ ʧʨʘʧʦʨ ʥʘʜ 

ʈʝʡʭʩʪʘʛʦʤ. 

ʎʽ ʚʪʨʘʪʠ ʤʦʛʣʠ ʙʫʪʠ ʟʥʘʯʥʦ ʤʝʥʰʠʤʠ, ʷʢʙʠ ʥʝ ʪʘʢʪʠʢʘ ʨʘʜʷʥʩʴʢʦʛʦ ʚʠʱʦʛʦ 

ʢʦʤʘʥʜʫʚʘʥʥʷ, ʷʢʘ ʟʥʘʡʰʣʘ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʥʘʢʘʟʽ ʉʪʘʚʢʠ çʅʠ ʰʘʛʫ ʥʘʟʘʜ!è, ʷʢʠʤ 

ʟʘʙʦʨʦʥʷʚʩʷ ʚʽʜʩʪʫʧ. ɼʣʷ ʩʪʨʠʤʫʚʘʥʥʷ ʚʽʜʩʪʫʧʘʶʯʠʭ ʟ ʧʨʘʮʽʚʥʠʢʽʚ ʅʂɺɼ ʩʪʚʦʨʶʚʘʣʠʩʷ 

ʪʘʢ ʟʚʘʥʽ çʟʘʛʨʘʜʦʪʨʷʜʠè, ʯʠʾʤ ʟʘʚʜʘʥʥʷʤ ʙʫʣʦ ʟʫʧʠʥʷʪʠ ʚʽʜʩʪʫʧʘʶʯʠʭ ʢʫʣʝʤʝʪʥʠʤ 

ʚʦʛʥʝʤ. ʊʘʢʦʞ ʧʦʰʠʨʝʥʦʶ ʙʫʣʘ ʧʨʘʢʪʠʢʘ ʧʽʭʦʪʥʠʭ ʥʘʩʪʫʧʽʚ ʙʝʟ ʥʘʣʝʞʥʦʾ 

ʘʨʪʠʣʝʨʽʡʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʘʚʽʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ, ʱʦ ʚʝʣʦ ʜʦ ʢʦʣʦʩʘʣʴʥʠʭ 

ʥʝʚʠʧʨʘʚʜʘʥʠʭ ʞʝʨʪʚ. 

ʄʘʩʦʚʦʛʦ ʚʠʥʠʱʝʥʥʷ ʽ ʩʪʨʘʰʥʦʛʦ ʥʘʩʠʣʴʩʪʚʘ ʟʘʟʥʘʣʦ ʥʘʩʝʣʝʥʥʷ 

ʟʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʠʭ ʟʝʤʝʣʴ ʚʥʘʩʣʽʜʦʢ ʩʫʧʝʨʝʯʦʢ ʉʈʉʈ ʽʟ ʇʦʣʴʱʝʶ ʟʘ ʢʦʨʜʦʥʠ. ʋ 

ʚʝʨʝʩʥʽ 1944 ʨ. ʚ ʃʶʙʣʽʥʽ ʤʽʞ ʇʦʣʴʩʴʢʠʤ ʢʦʤʽʪʝʪʦʤ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʟʚʦʣʝʥʥʷ ʪʘ 

ʫʨʷʜʦʤ ʈʘʜʷʥʩʴʢʦʾ ʋʢʨʘʾʥʠ ʙʫʣʦ ʫʢʣʘʜʝʥʦ ʫʛʦʜʫ ʧʨʦ ʜʦʙʨʦʚʽʣʴʥʝ ʧʝʨʝʩʝʣʝʥʥʷ ʫʢʨʘʾʥʮʽʚ 
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ʟ ʧʦʣʴʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ ʚ ʋʢʨʘʾʥʫ, ʘ ʧʦʣʷʢʽʚ ʟ ʋʈʉʈ ð ʫ ʇʦʣʴʱʫ. ɿ ʞʦʚʪʥʷ 1944 ʨ. ʜʦ 

ʩʝʨʧʥʷ 1945 ʨ. ʙʫʣʦ ʧʝʨʝʩʝʣʝʥʦ ʜʦ ʋʈʉʈ ʤʘʡʞʝ 433 ʪʠʩ. ʫʢʨʘʾʥʮʽʚ ʟ 750 ʪʠʩ, ʱʦ ʟ 

ʜʘʚʥʽʭ ʯʘʩʽʚ ʤʝʰʢʘʣʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʫʯʘʩʥʦʾ ʇʽʚʜʝʥʥʦ-ʉʭʽʜʥʦʾ ʇʦʣʴʱʽ. ʊʠʭ, ʭʪʦ 

ʚʽʜʤʦʚʣʷʚʩʷ ʧʝʨʝʩʝʣʠʪʠʩʷ, ʟʥʠʱʫʚʘʣʠ (ʘʙʦ ʚʽʜʧʨʘʚʣʷʣʠ ʜʦ ʢʦʥʮʪʘʙʦʨʽʚ). ʇʽʜ ʯʘʩ 

ʧʝʨʝʩʝʣʝʥʥʷ ʙʫʣʦ ʩʧʘʣʝʥʦ ʽ ʧʦʛʨʘʙʦʚʘʥʦ ʧʦʥʘʜ 8 ʪʠʩ. ʫʢʨʘʾʥʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ. 

ʋ 1947 ʨ. ʇʦʣʴʱʘ ʚʠʨʽʰʠʣʘ ʥʘʟʘʚʞʜʠ ʧʦʢʽʥʯʠʪʠ ʟ ʫʢʨʘʾʥʩʴʢʠʤ ʧʠʪʘʥʥʷʤ. 

ʇʨʠʚʦʜʦʤ ʜʦ ʮʴʦʛʦ ʩʪʘʣʦ ʚʙʠʚʩʪʚʦ ʚʦʷʢʘʤʠ ʋʇɸ ʟʘʩʪʫʧʥʠʢʘ ʤʽʥʽʩʪʨʘ ʦʙʦʨʦʥʠ ʢʨʘʾʥʠ, 

ʛʝʥʝʨʘʣʘ ʂʘʨʦʣʷ ʉʚʝʨʯʝʚʩʴʢʦʛʦ. 

ʋ ʢʚʽʪʥʽ 1947 ʨ. ʧʽʜʨʦʟʜʽʣʠ ɺʽʡʩʴʢʘ ʇʦʣʴʩʴʢʦʛʦ ʨʦʟʧʦʯʘʣʠ ʘʢʪʠʚʥʫ ʙʦʨʦʪʴʙʫ ʽʟ 

ʟʘʛʦʥʘʤʠ ʋʇɸ ʧʽʜ ʢʦʜʦʚʦʶ ʥʘʟʚʦʶ çʆʧʝʨʘʮʽʷ ɺʽʩʣʘè. ʃʽʢʚʽʜʫʚʘʚʰʠ ʦʩʥʦʚʥʽ ʧʽʜʨʦʟʜʽʣʠ 

ʋʇɸ ʪʘ ʾʭ ʩʧʽʣʴʥʠʢʽʚ, ʧʦʣʷʢʠ ʧʨʠʩʪʫʧʠʣʠ ʜʦ ʥʘʩʠʣʴʥʠʮʴʢʦʛʦ ʧʝʨʝʩʝʣʝʥʥʷ ʚʩʽʭ 

ʫʢʨʘʾʥʮʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʣʝʤʢʽʚ ʎʝʥʪʨʘʣʴʥʠʭ ʂʘʨʧʘʪ, ʥʘ ʟʘʭʽʜʥʽ ʪʘ ʧʽʚʥʽʯʥʽ ʟʝʤʣʽ ʇʦʣʴʱʽ. 

ɼʦ ʩʝʨʧʥʷ 1947 ʨ. ʙʫʣʦ ʧʝʨʝʩʝʣʝʥʦ 140,5 ʪʠʩ. ʦʩʽʙ. ʋ 1950 ʨ. ʙʫʣʠ ʜʝʧʦʨʪʦʚʘʥʽ ʦʩʪʘʥʥʽ 

32 ʩʽʤ'ʾ. ʋʢʨʘʾʥʩʴʢʝ ʥʘʩʝʣʝʥʥʷ ʨʦʟʧʦʨʦʰʠʣʠ ʧʦ ʚʩʽʡ ʇʦʣʴʱʽ ʟ ʤʝʪʦʶ ʷʢʥʘʡʰʚʠʜʰʦʾ 

ʡʦʛʦ ʘʩʠʤʽʣʷʮʽʾ. ʅʠʥʽ ʪʘʤ ʤʝʰʢʘʶʪʴ ʫʩʴʦʛʦ 300ð350 ʪʠʩ. ʫʢʨʘʾʥʮʽʚ. 

ɺʪʨʘʪʠ ʮʠʚʽʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʙʫʣʠ ʱʝ ʙʽʣʴʰʽ, ʥʽʞ ʾʾ ʚʪʨʘʪʠ ʥʘ ʬʨʦʥʪʽ. ʋ 

230 ʢʦʥʮʪʘʙʦʨʘʭ ʽ ʛʝʪʪʦ, ʘ ʪʘʢʦʞ ʫ 250 ʤʽʩʮʷʭ ʤʘʩʦʚʦʛʦ ʟʥʠʱʝʥʥʷ ʟʘʛʠʥʫʣʦ ʚʽʜ ʨʫʢ 

ʦʢʫʧʘʥʪʽʚ 5,5 ʤʣʥ ʣʶʜʝʡ. ʄʘʡʞʝ 2,5 ʤʣʥ ʧʦʣʷʛʣʦ ʥʘ ʬʨʦʥʪʘʭ. ɺʪʨʘʪʠ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʥʘʨʦʜʫ ʩʪʘʥʦʚʠʣʠ 40ð44% ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʚʪʨʘʪ ʉʈʉʈ ð ʧʦʥʘʜ 14 ʤʣʥ ʦʩʽʙ. 

ʋ ʩʚʽʪʣʽ ʚʠʱʝʧʦʜʘʥʠʭ ʬʘʢʪʽʚ ʩʣʦʚʘ ʧʨʝʟʠʜʝʥʪʘ ʈʦʩʽʾ ʇʫʪʽʥʘ ɺ.ɺ. (ʟʘʷʚʘ ʧʨʦ ʪʝ, ʱʦ 

ʈʦʩʽʷ ʧʝʨʝʤʦʛʣʘ ʙ ʫ ʚʽʡʥʽ ʩʘʤʘ ï ʙʝʟ ʋʢʨʘʾʥʠ ʪʘ ʽʥʰʠʭ ʨʝʩʧʫʙʣʽʢ ʢʦʣʠʰʥʴʦʛʦ ʉʈʉʈ, ʱʦ 

ʩʘʤʝ ʈʦʩʽʷ ʤʘʣʘ ʥʘʡʙʽʣʴʰʽ ʚʪʨʘʪʠ ʪʦʱʦ) ʻ ʮʠʥʽʯʥʠʤ ʙʣʶʟʥʽʨʩʪʚʦʤ ʽ ʟʥʝʚʘʛʦʶ ʧʘʤôʷʪʽ 

ʫʩʽʭ ʟʘʛʠʙʣʠʭ ï ʥʝ ʪʽʣʴʢʠ ʫʢʨʘʾʥʮʽʚ, ʘ ʡ ʽʥʰʠʭ ʥʘʨʦʜʽʚ ʪʦʜʽʰʥʴʦʛʦ ʉʈʉʈ: ʙʽʣʦʨʫʩʽʚ, 

ʛʨʫʟʠʥʽʚ, ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʘʟʽʘʪʩʴʢʠʭ ʥʘʨʦʜʽʚ; ʘ ʪʘʢʦʞ ʟʘʛʠʙʣʠʭ ʚʦʷʢʽʚ ʩʦʶʟʥʠʭ ʢʨʘʾʥ: 

ʇʦʣʴʱʽ, ɸʥʛʣʽʾ, ʉʐɸ, ʌʨʘʥʮʽʾ, ʏʝʭʽʾ, ʉʣʦʚʘʯʯʠʥʠ ï ʷʢ ʪʠʭ, ʷʢʽ ʚʦʶʚʘʣʠ ʥʘ ʬʨʦʥʪʘʭ, ʪʘʢ 

ʽ ʪʠʭ, ʷʢʽ ʙʦʨʦʣʠʩʷ ʫ ʧʽʜʧʽʣʴʥʠʭ ʨʫʭʘʭ ʆʧʦʨʫ. 

ɺʝʨʭʦʚʥʘ ʈʘʜʘ ʚʩʪʘʥʦʚʠʣʘ 8 ʪʨʘʚʥʷ ɼʥʝʤ ʧʘʤ'ʷʪʽ ʡ ʧʨʠʤʠʨʝʥʥʷ ʥʘ ʯʝʩʪʴ ʫʩʽʭ 

ʞʝʨʪʚ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ. 

ɿʘ ʚʽʜʧʦʚʽʜʥʠʡ ʟʘʢʦʥʦʧʨʦʝʢʪ ˉ2539 "ʇʨʦ ʫʚʽʯʥʝʥʥʷ ʧʝʨʝʤʦʛʠ ʥʘʜ ʥʘʮʠʟʤʦʤ ʫ 

ɼʨʫʛʽʡ ʩʚʽʪʦʚʽʡ ʚʽʡʥʽ 1939-1945 ʨʦʢʽʚ" ʧʨʦʛʦʣʦʩʫʚʘʚ 261 ʜʝʧʫʪʘʪ. 

9 ʪʨʘʚʥʷ ʙʫʜʝ ʚʽʜʟʥʘʯʘʪʠʩʷ ʷʢ ɼʝʥʴ ʧʝʨʝʤʦʛʠ ʥʘʜ ʥʘʮʠʟʤʦʤ ʫ ɼʨʫʛʽʡ ʩʚʽʪʦʚʽʡ 

ʚʽʡʥʽ. ɿʘʢʦʥʦʧʨʦʝʢʪʦʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʨʤʽʥ "ɼʨʫʛʘ ʩʚʽʪʦʚʘ ʚʽʡʥʘ" ʽ 

ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʪʝʨʤʽʥʫ "ɺʝʣʠʢʘ ʚʽʪʯʠʟʥʷʥʘ ʚʽʡʥʘ". ʇʽʜ ʯʘʩ ʚʰʘʥʫʚʘʥʥʷ ʧʦʣʝʛʣʠʭ ʫ 

ʨʦʢʠ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ʩʢʘʩʦʚʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʜʷʥʩʴʢʦʾ ʩʠʤʚʦʣʽʢʠ. 

ʗʢ ʚʽʜʦʤʦ, ʪʝʨʤʽʥ "ɺʝʣʠʢʘ ɺʽʪʯʠʟʥʷʥʘ ɺʽʡʥʘ" ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʢʦʣʠʰʥʴʦʤʫ 

ʉʈʉʈ, ʘʙʠ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʫ ʚʽʡʥʽ 1941-1945 ʨʦʢʽʚ ʛʨʦʤʘʜʷʥʠ ʟʘʭʠʱʘʣʠ ʈʘʜʷʥʩʴʢʠʡ 

ʉʦʶʟ ʷʢ ʩʧʽʣʴʥʫ ɺʽʪʯʠʟʥʫ. 

ɺʠʩʥʦʚʦʢ. ʄʠ ʧʘʤ'ʷʪʘʻʤʦ, ʷʢʦʶ ʩʪʨʘʰʥʦʶ ʪʨʘʛʝʜʽʻʶ ʜʣʷ ʫʢʨʘʾʥʮʽʚ ʙʫʣʘ ɼʨʫʛʘ 

ʩʚʽʪʦʚʘ ʚʽʡʥʘ. ʇʘʤ'ʷʪʘʻʤʦ, ʱʦ ʮʷ ʪʨʘʛʝʜʽʷ ʙʫʣʘ ʪʘʢʦʶ ʤʘʩʰʪʘʙʥʦʶ ʯʝʨʝʟ ʪʝ, ʱʦ ʤʠ ʥʝ 

ʤʘʣʠ ʩʚʦʻʾ ʜʝʨʞʘʚʠ. ʄʠ ʧʘʤ'ʷʪʘʻʤʦ, ʱʦ ʘʛʨʝʩʦʨʘ ʟʫʧʠʥʠʣʠ ʩʧʽʣʴʥʠʤʠ ʟʫʩʠʣʣʷʤʠ 

ʦʙ'ʻʜʥʘʥʽ ʥʘʮʽʾ, ʷʢʽ ʥʝ ʧʦʪʘʢʘʣʠ ʡʦʤʫ, ʘ ʜʘʣʠ ʨʽʰʫʯʫ ʚʽʜʧʦʚʽʜʴ. ʄʠ ʧʘʤ'ʷʪʘʻʤʦ, ʱʦ ʪʦʡ, 

ʭʪʦ ʟʘʭʠʱʘʻ ʩʚʦʶ ʟʝʤʣʶ, ʟʘʚʞʜʠ ʧʝʨʝʤʘʛʘʻ. ʎʷ ʧʘʤ'ʷʪʴ ʨʦʙʠʪʴ ʥʘʩ ʩʠʣʴʥʽʰʠʤʠ. ɺʦʥʘ 

ð ʟʘʧʦʨʫʢʘ ʥʝʤʠʥʫʯʦʩʪʽ ʥʘʰʦʾ ʧʝʨʝʤʦʛʠ ʩʴʦʛʦʜʥʽ. 
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ʄɽɼʀʎʀʅʉʂʀɽ ʅɸʋʂʀ 

 

ʅʠʢʠʪʠʥʘ ʆʢʩʘʥʘ ɻʝʦʨʛʠʝʚʥʘ, 

 ɹʣʠʥʦʚ ɸʥʜʨʝʡ ɺʘʣʝʨʴʝʚʠʯ 

ʘʩʧʠʨʘʥʪʳ ʢʘʬʝʜʨʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʝ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩ ʢʫʨʩʦʤ 

ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝʤ ɻʆʋ ɺʇʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʘʢʘʜ. ʀ.ʇ. ʇʘʚʣʦʚʘè ʈʦʩʟʜʨʘʚʘ, 

ʈʦʩʩʠʷ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ  

 

ɺʆɿʄʆɾʅʆʉʊʀ ʋʏɸʉʊʀʗ ʆʌʊɸʃʔʄʆʃʆɻʀʏɽʉʂʀʍ ʂɸɹʀʅɽʊʆɺ 

ʂʆʄʄɽʈʏɽʉʂʀʍ ʉɸʃʆʅʆɺ ʆʇʊʀʂ ɺ ʇʆɺʓʐɽʅʀʀ ɼʆʉʊʋʇʅʆʉʊʀ 

ʄɽɼʀʎʀʅʉʂʆʁ ʇʆʄʆʑʀ ɼʃʗ ʇɸʎʀɽʅʊʆɺ, ʅʋɾɼɸʖʑʀʍʉʗ ɺ 

ʆʇʊʀʏɽʉʂʆʁ ʂʆʈʈɽʂʎʀʀ ɿʈɽʅʀʗ 

ɸʥʥʦʪʘʮʠ ̫

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʝʨʚʠʯʥʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʧʨʦʙʣʝʤ. ʕʪʦ ʦʪʨʘʞʘʝʪʩʷ ʢʘʢ ʥʘ ʜʦʩʪʫʧʥʦʩʪʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʪʘʢ ʠ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʠʭ ʢʘʯʝʩʪʚʘ ʠ ʧʦʠʩʢʘ 

ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʘʤʙʫʣʘʪʦʨʥʦʡ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ. ɺ 

ʩʪʘʪʴʝ ʥʘ ʧʨʠʤʝʨʝ ʢʨʫʧʥʦʛʦ ʤʝʛʘʧʦʣʠʩʘ ʈʦʩʩʠʠ ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ 

ʚʦʟʤʦʞʥʦʛʦ ʫʯʘʩʪʠʷ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʘʣʦʥʦʚ ʦʧʪʠʢ ʚ 

ʦʢʘʟʘʥʠʠ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ ʧʘʮʠʝʥʪʘʤ, ʥʫʞʜʘʶʱʠʤʩʷ ʚ ʦʧʪʠʯʝʩʢʦʡ 

ʢʦʨʨʝʢʮʠʠ ʟʨʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʬʪʘʣʴʤʦʣʦʛʠʷ, ʘʤʙʫʣʘʪʦʨʥʘʷ ʧʦʤʦʱʴ, ʢʦʤʤʝʨʯʝʩʢʠʝ ʩʘʣʦʥʳ 

ʦʧʪʠʢʠ, ʯʘʩʪʥʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʦʧʪʠʯʝʩʢʘʷ ʢʦʨʨʝʢʮʠʷ ʟʨʝʥʠʷ.  
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 POSSIBILITIES OF PARTICIPATION OF COMMERCIAL OPHTHALMIC 

OFFICES IN IMPROVING ACCESS TO MEDICAL CARE FOR PATIENTS FOR 

OPTICAL CORRECTION.  

Annotation 

Currently the provision of primary medical care in a public outpatient department s has 

a lot of problems. These reduce the availability of medical services and creates the 

preconditions for reducing their quality and for searching new approaches to the providing of 

ambulatory eye care. This article using such large city as St. Petersburg as example analyzes 

the possibility of involvement the commercial ophthalmic offices for providing services to 

patients , needing optical correction. 
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ɺ ʨʘʤʢʘʭ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʠʟʫʯʝʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʩʝʪʠ 

ʩʘʣʦʥʦʚ ʦʧʪʠʢ. ɺʩʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʢʦʤʤʝʨʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʢʦʣʦ 120 ʩʘʣʦʥʦʚ ʦʧʪʠʢ, ʤʘʨʢʝʪʠʥʛʦʚʘʷ ʧʦʣʠʪʠʢʘ ʢʦʪʦʨʳʭ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʚ ʩʘʣʦʥʝ ʦʧʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʘʙʠʥʝʪʘ, ʚ ʢʦʪʦʨʦʤ ʦʨʛʘʥʠʟʫʝʪʩʷ ʧʨʠʝʤ ʧʘʮʠʝʥʪʦʚ ʚ ʮʝʣʷʭ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ 

ʨʝʬʨʘʢʮʠʠ ʠ ʘʢʢʦʤʦʜʘʮʠʠ ʜʣʷ ʧʦʜʙʦʨʘ ʦʧʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʢʦʨʨʝʢʮʠʠ ʟʨʝʥʠʷ. 

ʇʘʮʠʝʥʪʳ ʧʨʠʛʣʘʰʘʶʪʩʷ ʚ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʡ ʢʘʙʠʥʝʪ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʜʝʣʘʶʪ ʟʘʢʘʟ ʥʘ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʯʢʦʚ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʪʘʢʠʭ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʣʠʮʝʥʟʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʇʦʣʦʞʝʥʠʷ ʦ ʣʠʮʝʥʟʠʨʦʚʘʥʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʟʘ 
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ʠʩʢʣʶʯʝʥʠʝʤ ʫʢʘʟʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʤʝʜʠʮʠʥʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʠ ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʯʘʩʪʥʫʶ ʩʠʩʪʝʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ çʉʢʦʣʢʦʚʦè), ʫʪʚʝʨʞʜʝʥʥʳʤ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 16.04.2012 ˉ 291.  

ɸʥʘʣʠʟ ʨʘʙʦʪʳ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʘʣʦʥʦʚ ʦʧʪʠʢʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘ ʧʨʠʤʝʨʝ ʜʚʫʭ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʝʪʝʡ ʩʘʣʦʥʦʚ ʦʧʪʠʢ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ. ɺʩʝ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʝ ʢʘʙʠʥʝʪʳ ʠʤʝʶʪ ʣʠʮʝʥʟʠʶ ʥʘ ʧʨʘʚʦ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʤʝʶʪ ʥʝʦʙʭʦʜʠʤʦʝ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʠ ʢʘʜʨʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʅʘʤʠ ʙʳʣʠ ʜʝʪʘʣʴʥʦ 

ʠʟʫʯʝʥʳ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʩʝ ʠʟʫʯʝʥʥʳʝ ʩʘʣʦʥʳ ʦʧʪʠʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʫʜʦʙʥʳʭ ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʘʮʠʝʥʪʦʚ ʤʝʩʪʘʭ ï ʚ ʢʨʫʧʥʳʭ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʘʭ, ʫ ʩʪʘʥʮʠʡ ʤʝʪʨʦ ʠ ʧʨ. ʂʘʞʜʘʷ ʠʟ 

ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʩʝʪʝʡ ʧʨʠ ʵʪʦʤ ʩʪʘʨʘʝʪʩʷ ʨʘʟʤʝʩʪʠʪʴ ʩʚʦʠ ʩʘʣʦʥʳ ʚ ʢʘʞʜʦʤ ʠʟ ʨʘʡʦʥʦʚ 

ʛʦʨʦʜʘ. 

ʈʘʙʦʪʘ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʦʚ ʦʨʛʘʥʠʟʦʚʘʥʘ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʥʩʠʚʥʦ. 

ʂʘʞʜʳʡ ʯʝʪʚʝʨʪʳʡ (24,6 %) ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʡ ʢʘʙʠʥʝʪ ʩʘʣʦʥʦʚ ʦʧʪʠʢ ʨʘʙʦʪʘʝʪ ʚ 2 

ʩʤʝʥʳ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ (62,7 %) ʢʘʙʠʥʝʪʦʚ ʨʘʙʦʪʘʝʪ ʚ 1,5 ʩʤʝʥʳ (9 ʯʘʩʦʚ). 

ʆʩʪʘʣʴʥʳʝ ʢʘʙʠʥʝʪʳ (12,7 %) ʨʘʙʦʪʘʶʪ ʚ ʦʜʥʫ ʩʤʝʥʫ.  

ʅʘʤʠ ʙʳʣʠ ʫʪʦʯʥʝʥʳ ʦʙʲʝʤʳ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ 

ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʙʠʥʝʪʘʤʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʩʘʣʦʥʦʚ ʦʧʪʠʢʠ, ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ 

ʪʝʯʝʥʠʝ 1 ʨʘʙʦʯʝʛʦ ʜʥʷ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʨʘʙʦʯʠʭ ʩʤʝʥ) ʚ 

ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʦʤ ʢʘʙʠʥʝʪʝ ʩʝʪʠ ʩʘʣʦʥʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠʝʤ 4,2 ʧʘʮʠʝʥʪʦʚ.  

ɹʝʟʫʩʣʦʚʥʦ, ʯʪʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʟʘʧʠʩʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʥʩʫʣʴʪʘʮʠʠ ʫ 

ʩʧʝʮʠʘʣʠʩʪʘ ʩʘʣʦʥʘ ʦʧʪʠʢʠ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʪʘʢ ʞʝ ʜʣʷ ʧʦʩʝʱʝʥʠʷ ʪʘʢʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʥʝ 

ʪʨʝʙʫʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʷ ʣʝʯʘʱʝʛʦ ʚʨʘʯʘ. ʊʘʢʞʝ ʥʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʧʝʮʠʘʣʠʩʪʳ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʘʭ ʩʘʣʦʥʦʚ ʦʧʪʠʢ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʩʧʝʢʪʨ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʩʚʷʟʘʥʥʳʭ ʪʦʣʴʢʦ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʨʝʬʨʘʢʮʠʠ ʠ ʘʢʢʦʤʦʜʘʮʠʠ ʠ, ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, 

ʚʳʧʦʣʥʷʶʪ ʠʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʧʝʨʠʤʝʪʨʠʷ, ʠʟʤʝʨʝʥʠʝ 

ʚʥʫʪʨʠʛʣʘʟʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʧʨ.). ʇʨʠ ʵʪʦʤ ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʥʘʣʠʯʠʝ ʠʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʛʣʘʟʘ ʠ/ʠʣʠ ʝʛʦ ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʘʮʠʝʥʪʘʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʦʙʨʘʪʠʪʴʩʷ ʢ ʚʨʘʯʫ-ʦʬʪʘʣʴʤʦʣʦʛʫ ʚ ʠʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ 

ʧʦʣʥʦʛʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

ʀʥʪʝʨʝʩʥʳ ʢʘʜʨʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʘʣʦʥʘʭ ʦʧʪʠʢ. 

ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 78,5 % ʩʣʫʯʘʝʚ ʧʨʠʝʤ ʧʘʮʠʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʨʘʯ-

ʦʬʪʘʣʴʤʦʣʦʛ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʩʘʣʦʥʳ ʦʧʪʠʢ ʧʨʝʜʲʷʚʣʷʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʙʦʪʘʶʱʠʤ ʫ ʥʠʭ ʚʨʘʯʘʤ. ɺʩʝ ʚʨʘʯʠ-ʦʬʪʘʣʴʤʦʣʦʛʠ ʩʘʣʦʥʦʚ ʦʧʪʠʢ, 

ʪʘʢʞʝ, ʢʘʢ ʠ ʚʨʘʯʠ-ʦʬʪʘʣʴʤʦʣʦʛʠ ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ, ʠʤʝʶʪ ʧʦʩʣʝʜʠʧʣʦʤʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʦʬʪʘʣʴʤʦʣʦʛʠʷè. ʊʘʢʞʝ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 93,5 

% ʩʣʫʯʘʝʚ ʚʨʘʯʠ-ʦʬʪʘʣʴʤʦʣʦʛʠ ʩʘʣʦʥʦʚ ʦʧʪʠʢ, ʩʨʦʢ ʧʦʣʫʯʝʥʠʷ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ 

ʧʨʝʚʳʰʘʝʪ 5 ʣʝʪ, ʠʤʝʶʪ ʜʦʢʫʤʝʥʪ, ʦ ʧʨʦʭʦʞʜʝʥʠʠ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 5 ʣʝʪ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʳʰʝ, ʯʝʤ ʧʦʢʘʟʘʪʝʣʴ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʩʨʝʜʠ ʚʨʘʯʝʡ ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ (84,3 %, t = 

4,0; p ᾽ 0,05;), ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʙʦʣʝʝ ʚʥʠʤʘʪʝʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ 

ʩʦʙʣʶʜʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʩʦ ʩʪʦʨʦʥʳ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚʩʝ 

ʚʨʘʯʠ-ʦʬʪʘʣʴʤʦʣʦʛʠ ʩʘʣʦʥʦʚ ʦʧʪʠʢ (100,0 %) ʠʤʝʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʚ 

ʦʙʣʘʩʪʠ ʦʧʪʦʤʝʪʨʠʠ (ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ), ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ï 

ʥʝʦʜʥʦʢʨʘʪʥʫʶ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, 

ʧʦʣʫʯʝʥʥʳʡ ʩʨʝʜʠ ʚʨʘʯʝʡ-ʦʬʪʘʣʴʤʦʣʦʛʦʚ ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ (22,9 %, t = 6,7; p ᾽ 

0,05).  
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ɽʜʠʥʳʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʡ ʩʧʨʘʚʦʯʥʠʢ ʜʦʣʞʥʦʩʪʝʡ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʩʣʫʞʘʱʠʭ, ʫʪʚʝʨʞʜʝʥʥʳʡ ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ 

ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʪ 23.07.2010 ˉ 541ʥ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʦʧʪʠʢ-ʦʧʪʦʤʝʪʨʠʩʪ 

ʤʦʞʝʪ ʚʝʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʩʚʦʝʡ ʢʦʤʧʝʪʝʥʮʠʠ ʧʨʠʝʤ ʧʘʮʠʝʥʪʦʚ ʚ ʢʘʙʠʥʝʪʝ ʚʨʘʯʝʙʥʦʛʦ 

ʧʨʠʝʤʘ ʠ ʜʦʣʞʝʥ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʘ ʟʨʝʥʠʷ, 

ʧʦʜʙʠʨʘʪʴ ʩʨʝʜʩʪʚʘ ʢʦʨʨʝʢʮʠʠ ʟʨʝʥʠʷ, ʜʘʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʭʦʜʫ 

ʟʘ ʥʠʤʠ ʠ ʧʨ. ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʵʪʠʤ ʥʦʨʤʘʪʠʚʥʳʤ ʧʦʣʦʞʝʥʠʝʤ, ʩʘʣʦʥʳ ʦʧʪʠʢ ʚ 21,5 % 

ʩʣʫʯʘʷʭ ʦʨʛʘʥʠʟʫʶʪ ʧʨʠʝʤ ʧʘʮʠʝʥʪʦʚ ʦʧʪʠʢʘʤʠ-ʦʧʪʦʤʝʪʨʠʩʪʘʤʠ. ʊʘʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ 

ʠʤʝʶʪ ʜʝʡʩʪʚʫʶʱʠʡ ʩʝʨʪʠʬʠʢʘʪ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʤʝʜʠʮʠʥʩʢʘʷ 

ʦʧʪʠʢʘè, ʚ ʪʦʤ ʯʠʩʣʝ ʩʨʝʜʠ ʥʠʭ ʝʩʪʴ ʤʝʜʠʮʠʥʩʢʠʝ ʩʝʩʪʨʳ, ʧʨʦʰʝʜʰʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʤʝʜʠʮʠʥʩʢʘʷ ʦʧʪʠʢʘè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʝʮʠʘʣʠʩʪʳ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʘʭ 

ʩʘʣʦʥʦʚ ʦʧʪʠʢ, ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʠʤʝʶ ʩʧʝʮʠʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʚ ʦʙʣʘʩʪʠ ʦʧʪʦʤʝʪʨʠʠ.  

ʅʘʤʠ ʧʫʪʝʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʧʦʩʝʪʠʚʰʠʭ ʩʘʣʦʥʳ ʦʧʪʠʢʠ, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʢʘʟʘʥʠʷ ʠʤʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʘʮʠʝʥʪʘʤ ʩ 

ʥʘʨʫʰʝʥʠʷʤʠ ʨʝʬʨʘʢʮʠʠ ʠ ʘʢʢʦʤʦʜʘʮʠʠ. ʉʨʝʜʠ ʦʧʨʦʰʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʦʢʘʟʘʣʦʩʴ 78,5 

% ʞʝʥʱʠʥ ʠ 21,5 % ʤʫʞʯʠʥ. ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʧʨʦʰʝʥʥʳʭ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʣʘʩʴ 

ʦʪ ʪʘʢʦʚʦʡ ʧʨʠ ʦʧʨʦʩʝ ʧʘʮʠʝʥʪʦʚ ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ, ʚ ʩʪʦʨʦʥʫ ʧʨʝʦʙʣʘʜʘʥʠʷ ʣʠʮ 

ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ. ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʦʚ ʩʘʣʦʥʦʚ ʦʧʪʠʢ 

ʦʢʘʟʘʣʦʩʴ 45,6 % ʣʠʮ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 39 ʣʝʪ ʠ ʤʦʣʦʞʝ, 27,4 % ï ʚ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʝ 40 ï 59 ʣʝʪ ʠ 27,0 % ï ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 60 ʣʝʪ ʠ ʩʪʘʨʰʝ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʧʘʮʠʝʥʪʦʚ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ. ʉʦʩʪʘʚʠʣ 43,4 Ñ 3,7 ʣʝʪ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʥʘ 

ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ (72,0 %) ï ʵʪʦ ʨʘʙʦʪʘʶʱʠʝ ʛʨʘʞʜʘʥʝ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 28,0 % ï ʵʪʦ ʥʝʨʘʙʦʪʘʶʱʠʝ ʛʨʘʞʜʘʥʝ. 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʧʨʦʰʝʥʥʳʝ ʛʨʘʞʜʘʥʝ ï 98,7 % ʫʜʦʚʣʝʪʚʦʨʝʥʳ 

ʢʘʯʝʩʪʚʦʤ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʠʤ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ (ʠʟ ʥʠʭ 75,8 % ʧʦʣʥʦʩʪʴʶ 

ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʠ 22,9 % ʩʢʦʨʝʝ ʫʜʦʚʣʝʪʚʦʨʝʥʳ). ʅʝʫʜʦʚʣʝʪʚʦʨʝʥʥʳʭ ʢʘʯʝʩʪʚʦʤ 

ʦʢʘʟʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝ ʙʳʣʦ. ʊʦʣʴʢʦ 1,3 % ʦʧʨʦʰʝʥʥʳʭ 

ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ. ʇʦʣʫʯʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ ʧʘʮʠʝʥʪʦʚ ʚ 

ʛʦʨʦʜʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʝ ï 89,4 % (t = 3,9; p ᾽ 0,05).  

ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ, 

ʧʘʮʠʝʥʪʳ ʩʘʣʦʥʦʚ ʦʧʪʠʢ ʧʦʩʪʘʚʠʣʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʆʢʘʟʘʣʦʩʴ, 

ʯʪʦ ʚ ʮʝʣʦʤ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʜʦʩʪʫʧʥʦʩʪʴʶ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ 88,4 % 

ʨʝʩʧʦʥʜʝʥʪʦʚ (ʠʟ ʥʠʭ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʳ 80,1 % ʦʧʨʦʰʝʥʥʳʭ, ʩʢʦʨʝʝ 

ʫʜʦʚʣʝʪʚʦʨʝʥʳ 8,3 %). ʅʝ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʜʦʩʪʫʧʥʦʩʪʴʶ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʪʦʣʴʢʦ 

4,9 % ʦʧʨʦʰʝʥʥʳʭ, ʘ 6,7 % ʟʘʪʨʫʜʥʠʣʠʩʴ ʩ ʦʪʚʝʪʦʤ. ʇʦʢʘʟʘʪʝʣʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ 

ʜʦʩʪʫʧʥʦʩʪʴʶ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʛʦʨʦʜʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʝ ʩʦʩʪʘʚʠʣ 76,0 % (t = 5,0; 

p ᾽ 0,05).  

ʅʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 49,5 % ʧʦʩʝʪʠʪʝʣʝʡ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʦʚ 

ʩʘʣʦʥʦʚ ʦʧʪʠʢ ʝʞʝʛʦʜʥʦ ʦʙʨʘʱʘʶʪʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʟʨʝʥʠʷ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʢʘʟʘʪʝʣʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ 

ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ (ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 52,1 %; t ᾽ 2). ʆʜʥʘʢʦ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʜʚʝ 

ʪʨʝʪʠ ʧʦʩʝʪʠʪʝʣʝʡ ʩʘʣʦʥʦʚ ʦʧʪʠʢ (75,6 %) ʫʞʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʙʨʘʱʘʣʠʩʴ ʚ ʵʪʠ 

ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʟʨʝʥʠʷ ʠ ʧʦʜʙʦʨʘ ʦʧʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʝʛʦ ʢʦʨʨʝʢʮʠʠ. 

ʉ ʫʯʝʪʦʤ ʩʣʦʞʠʚʰʝʡʩʷ ʧʦʧʫʣʷʨʥʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ 

ʢʘʙʠʥʝʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʘʣʦʥʘʭ ʦʧʪʠʢ, ʘ ʪʘʢʞʝ ʩ ʮʝʣʴʶ ʩʨʘʚʥʝʥʠʷ ʠʭ ʤʥʝʥʠʷ ʩ 

ʤʥʝʥʠʝʤ ʧʘʮʠʝʥʪʦʚ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʦʚ ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ, ʥʘʤʠ ʙʳʣʠ 

ʚ ʭʦʜʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʫʪʦʯʥʝʥʳ ʧʨʠʯʠʥʳ, ʧʦ ʢʦʪʦʨʳʤ ʧʘʮʠʝʥʪʳ ʦʙʨʘʱʘʶʪʩʷ ʚ ʩʘʣʦʥʳ 

ʦʧʪʠʢ, ʘ ʥʝ ʚ ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢʠ. ʉʨʝʜʠ ʪʘʢʠʭ ʧʨʠʯʠʥ ʦʢʘʟʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ: 
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- ʙʦʣʝʝ ʫʜʦʙʥʦʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʘʣʦʥʦʚ ʦʧʪʠʢ, ʯʝʤ 

ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ï 97,1 ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ (ʚ ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢʘʭ 84,5 ʥʘ 

100 ʦʧʨʦʰʝʥʥʳʭ, t = 4,5; p ᾽ 0,05); 

- ʦʪʩʫʪʩʪʚʠʝ ʦʯʝʨʝʜʝʡ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʘʣʦʥʘʭ ʦʧʪʠʢ ï 100,0 ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ 

(ʚ ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢʘʭ 80,7 ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ, t = 5,7; p ᾽ 0,05); 

- ʙʦʣʝʝ ʫʜʦʙʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʘʣʦʥʦʚ ʦʧʪʠʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʛʦʨʦʜʩʢʠʤʠ ʧʦʣʠʢʣʠʥʠʢʘʤʠ ï 88,4 ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ (ʚ ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢʘ 86,0 

ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ, t ᾽ 2); 

- ʙʦʣʝʝ ʚʝʞʣʠʚʦʝ ʠ ʚʥʠʤʘʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʚ ʩʘʣʦʥʘʭ 

ʦʧʪʠʢ, ʯʝʤ ʚ ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢʘʭ ï 97,1 ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ (ʚ ʛʦʨʦʜʩʢʠʭ 

ʧʦʣʠʢʣʠʥʠʢʘʭ 75,1 ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ, t = 3,2; p ᾽ 0,05); 

- ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʛʦʨʦʜʩʢʠʤʠ ʧʦʣʠʢʣʠʥʠʢʘʤʠ ï 77,0 ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ (ʚ ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢʘʭ 67,1 

ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ, t = 3,4; p ᾽ 0,05); 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʤʝʜʠʮʠʥʩʢʫʶ ʫʩʣʫʛʫ ʚʨʘʯʘ-ʦʬʪʘʣʴʤʦʣʦʛʘ ʪʘʤ ʞʝ, ʛʜʝ ʠ 

ʧʨʠʦʙʨʝʩʪʠ ʦʧʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʢʦʨʨʝʢʮʠʠ ʟʨʝʥʠʷ ï 79,3 ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ (ʚ 

ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢʘʭ 40,1 ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ, t = 3,9; p ᾽ 0,05);  

- ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʫʯʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʜʣʷ ʧʦʩʝʱʝʥʠʷ ʚʨʘʯʘ-

ʦʬʪʘʣʴʤʦʣʦʛʘ ʚ ʢʦʤʤʝʨʯʝʩʢʦʤ ʩʘʣʦʥʝ ʦʧʪʠʢ ï 74,4 ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ (ʚ ʛʦʨʦʜʩʢʠʭ 

ʧʦʣʠʢʣʠʥʠʢʘʭ 32,3 ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ, t = 3,7; p ᾽ 0,05); 

- ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʩʥʘʱʝʥʠʝ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʩʘʣʦʥʦʚ ʦʧʪʠʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʥʘʱʝʥʠʝʤ ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ï 32,1 ʥʘ 100 

ʦʧʨʦʰʝʥʥʳʭ (ʚ ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢʘʭ 25,0 ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ, t = 3,3; p ᾽ 0,05).  

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʦʪʚʝʪʳ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʘ ʚʦʧʨʦʩ: çʍʦʪʝʣʠ ʙʳ 

ɺʳ ʧʦʣʫʯʘʪʴ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʧʦ ʧʨʦʚʝʨʢʝ ʟʨʝʥʠʷ ʠ 

ʧʦʜʙʦʨʫ ʦʯʢʦʚ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʘʣʦʥʘʭ ʦʧʪʠʢʠ ʙʝʩʧʣʘʪʥʦ ʧʦ ʧʦʣʠʩʫ ʦʙʷʟʘʪʝʣʴʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ?è. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ (86,0 %) ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʦʪʚʝʪʠʣʠ ʥʘ ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʫʪʚʝʨʜʠʪʝʣʴʥʦ, 6,9% ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ, ʘ 7,1 % 

ʚʳʩʢʘʟʘʣʠʩʴ ʧʨʦʪʠʚ ʪʘʢʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʢʦʤʤʝʨʯʝʩʢʠʝ ʩʘʣʦʥʳ ʦʧʪʠʢ ʩ ʦʨʛʘʥʠʟʦʚʘʥʥʳʤʠ ʚ ʥʠʭ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʤʠ 

ʢʘʙʠʥʝʪʘʤʠ ʷʚʣʷʶʪʩʷ ʛʦʪʦʚʳʤʠ ʙʘʟʘʤʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʧʝʨʚʠʯʥʦʡ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʧʘʮʠʝʥʪʘʤ, ʧʨʠ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʦʧʪʠʯʝʩʢʘʷ ʢʦʨʨʝʢʮʠʷ ʟʨʝʥʠʷ. ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ 

ʪʘʢʠʭ ʢʘʙʠʥʝʪʦʚ ʠ ʠʭ ʢʘʜʨʦʚʳʡ ʩʦʩʪʘʚ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʟʘʜʘʯʠ, ʘ ʧʘʮʠʝʥʪʳ, ʠʭ ʧʦʩʝʱʘʶʱʠʝ, ʚ ʮʝʣʦʤ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦ ʦʮʝʥʠʚʘʶʪ ʢʘʢ 

ʢʘʯʝʩʪʚʦ, ʪʘʢ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʠʤʠ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʦʪʜʘʚʘʷ ʠʤ ʚʦ 

ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʨʝʜʧʦʯʪʝʥʠʝ ʚ ʧʦʣʫʯʝʥʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʙʠʥʝʪʘʤʠ ʛʦʨʦʜʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ. 
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ʆʥʣʘʩʳʥʦʚ ɸʟʠʟ ʂʘʞʠʤʫʢʘʥʦʚʠʯ1  

(ʚʨʘʯ ʨʝʥʪʛʝʥ-ʭʠʨʫʨʛ), 

ɸʙʟʘʣʠʝʚ ʂʫʘʪ ɹʘʷʥʜʠʥʦʚʠʯ2  

(ʧʨʦʬʝʩʩʦʨ, ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ), 

ʊʦʡʙʘʝʚʘ ɸʡʛʝʨʠʤ ʂʫʘʪʦʚʥʘ1  

(ʚʨʘʯ-ʢʘʨʜʠʦʣʦʛ), 

ɾyʥʠʩ ʂʫʘʥʳʰ ʂʘʥʳʙʝʢʦʚʠʯ2 

(ʚʨʘʯ-ʨʝʟʠʜʝʥʪ) 
1ʅʘʫʯʥʳʡ ʮʝʥʪʨ ʧʝʜʠʘʪʨʠʠ ʠ ʜʝʪʩʢʦʡ ʭʠʨʫʨʛʠʠ, 2ʂʘʟʘʭʩʢʠʡ ʄʝʜʠʮʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

050000, ʂʘʟʘʭʩʪʘʥ, ʛʦʨʦʜ ɸʣʤʘʪʳ  

 

ʉʃʋʏɸʁ ʋʉʇɽʐʅʆʁ ʂʆʈʈɽʂʎʀʀ ɻɽʄʆʃʀɿɸ ʇʆʉʃɽ 

ʈɽʅʊɻɽʅʕʅɼʆɺɸʉʂʋʃʗʈʅʆɻʆ ɿɸʂʈʓʊʀʗ ɼɽʌɽʂʊɸ 

ʄɽɾɾɽʃʋɼʆʏʂʆɺʆʁ ʇɽʈɽɻʆʈʆɼʂʀ. 

ɼʝʬʝʢʪ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ (ɼʄɾʇ) ʩʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ 

ʚʨʦʞʜʝʥʥʘʷ ʘʥʦʤʘʣʠʷ ʩʝʨʜʮʘ. ʇʦ ʜʘʥʥʳʤ ɻʨʠʛʦʨʴʷʥ ɸ. ʄ., ɹʦʢʝʨʠʷ ʃ. ɸ., ɸʣʝʢʷʥ ɹ.ɻ. 

ʩ ʩʦʘʚʪ., 2013 [1] , ʩʨʝʜʠ ʚʩʝʭ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ ɼʄɾʇ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 16-

50% ʜʝʪʝʡ. ʇʨʠ ʤʘʣʳʭ ɼʄɾʇ ʧʨʦʛʥʦʟʙʣʘʛʦʧʨʠʷʪʥʳʡ, ʧʦʩʢʦʣʴʢʫ ʩʙʨʦʩ ʤʠʥʠʤʘʣʴʥʳʡ 

ʠ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʣʠʪʝʣʴʥʳʤ 

ʦʪʩʫʪʩʪʚʠʝʤ ʩʠʤʧʪʦʤʦʚ. ʇʨʠ ʩʨʝʜʥʠʭ ɼʄɾʇ ʫ ʜʝʪʝʡ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʩʝʨʜʝʯʥʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ. ʇʨʠ ɼʄɾʇ ʙʦʣʝʝ 1ʩʤ. ʙʳʩʪʨʝʝ ʨʘʟʚʠʚʘʝʪʩʷ ʣʝʛʦʯʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʠ 

ʧʨʦʛʥʦʟ ʫʭʫʜʰʘʝʪʩʷ [2]. ɿʘʢʨʳʪʠʝ ʜʝʬʝʢʪʦʚ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ 

ʧʝʨʝʛʦʨʦʜʢʠʵʥʜʦʚʘʩʢʫʣʷʨʥʳʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʮʝʜʫʨʦʡ, ʢʦʪʦʨʘʷ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʨʠʩʢʠ ʠ ʦʩʣʦʞʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʅʘʧʨʦʪʠʚ, ʧʨʠ ʵʥʜʦʚʘʩʢʫʣʷʨʥʦʤ ʤʝʪʦʜʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʳʩʪʨʦʝ ʠ ʦʩʣʦʞʥʝʥʠʡ 

ʤʝʥʴʰʝ [3,4,5]. ʕʥʜʦʚʘʩʢʫʣʷʨʥʳʡ ʨʝʥʪʛʝʥʭʠʨʫʨʛ ʜʦʣʞʝʥ ʟʥʘʪʴ ʦ ʚʦʟʤʦʞʥʳʭ 

ʠʟʤʝʥʝʥʠʷʭ ʚ ʦʙʱʝʤ ʩʦʩʪʦʷʥʠʠ ʠ ʦʩʣʦʞʥʝʥʠʷʭ ʝʛʦ ʧʦʩʣʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʕʪʦ ʤʦʛʫʪ 

ʙʳʪʴ: ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʠʥʬʝʢʮʠʠ, ʨʘʟʚʠʪʠʝ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʠʥʬʝʢʮʠʦʥʥʳʡ 

ʵʥʜʦʢʘʨʜʠʪ, ʠʟ-ʟʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʙʘʢʪʝʨʠʡ ʚ ʢʨʦʚʦʪʦʢ, ʠʥʩʫʣʴʪ, ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʘʨʠʪʤʠʠ. ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʨʝʥʪʛʝʥʵʥʜʦʚʘʩʢʫʣʷʨʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʶʪʩʷ: ʥʘʜʸʞʥʦʩʪʴ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʝʪʦʜʘ, ʤʘʣʦʪʨʘʚʤʘʪʠʯʥʦʩʪʴ ʠ ʣʝʛʢʦʧʝʨʝʥʦʩʠʤʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʙʝʞʘʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʦʨʘʢʦʪʦʤʠʠ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʝ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʨʫʙʮʘ, ʦʧʝʨʘʮʠʦʥʥʦʡ ʠ ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʳ, ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʦʙʱʝʡ ʘʥʝʩʪʝʟʠʠ ʠ ʧʨʝʙʳʚʘʥʠʷ ʚʦʪʜʝʣʝʥʠʠ 

ʨʝʘʥʠʤʘʮʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʨʘʩʭʦʜʳ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ. [ 6 ]. 

ʇʨʠʚʦʜʠʤ ʧʨʠʤʝʨ ʫʩʧʝʰʥʦʡ ʢʦʨʨʝʢʮʠʠ ʛʝʤʦʣʠʟʘ ʧʦʩʣʝ ʨʝʥʪʛʝʥʵʥʜʦʚʘʩʢʫʣʷʨʥʦʛʦ 

ʟʘʢʨʳʪʠʷ ʜʝʬʝʢʪʘ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ: 

ʈʝʙʝʥʦʢ ɸ. 4 ʛ. (ˉ ʠʩʪ.ʙʦʣʝʟʥʠ 1806) ʚ ʧʣʘʥʦʚʦʤ ʧʦʨʷʜʢʝ ʧʦʩʪʫʧʠʣʘ ʥʘ 

ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ ʚ ʦʪʜʝʣʝʥʠʝ ʢʘʨʜʠʦʭʠʨʫʨʛʠʠ ʠ ʠʥʪʝʨʚʝʥʮʠʦʥʥʦʡ ʢʘʨʜʠʦʣʦʛʠʠ 

ʅʎʇ ʠ ɼʍ 14.04.2015 ʩ ʥʘʧʨʘʚʠʪʝʣʴʥʳʤ ʜʠʘʛʥʦʟʦʤ: ɺʨʦʞʜʝʥʥʳʡ ʧʦʨʦʢ ʩʝʨʜʮʘ. 

ɼʝʬʝʢʪ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ. ʅʂ 0 ʩʪ. ʌʂ I. ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʧʨʝʜʲʷʚʣʷʣʘ 

ʞʘʣʦʙʳ ʥʘ ʩʣʘʙʦʩʪʴ, ʮʠʘʥʦʟ ʥʦʩʦʛʫʙʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʙʳʩʪʨʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ ʧʨʠ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ.  

ɺʇʉ ʫʩʪʘʥʦʚʣʝʥ ʩ ʨʦʞʜʝʥʠʷ. ʅʠʛʜʝ ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ, ʥʝ ʣʝʯʠʣʠʩʴ. 

ʂʦʥʩʫʣʴʪʠʨʦʚʘʥʳ ʚ ʅʎʇ ʠ ɼʍ, ʛʜʝ ʚʳʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ ɺʇʉ. ɼʄɾʇ, 

ʧʝʨʠʤʝʤʙʨʘʥʦʟʥʳʡ. ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ ʚ ʧʣʘʥʦʚʦʤ ʧʦʨʷʜʢʝ ʧʦ ʧʦʨʪʘʣʫ ʩ 

ʮʝʣʴʶ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ.  

ʉʦʩʪʦʷʥʠʝ ʨʝʙʝʥʢʘ ʪʷʞʝʣʦʝ ʟʘ ʩʯʝʪ ʚʨʦʞʜʝʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʩʝʨʜʮʘ, ʥʘʨʫʰʝʥʠʷ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʉʦʟʥʘʥʠʝ ʷʩʥʦʝ, ʵʤʦʮʠʦʥʘʣʴʥʦ ʣʘʙʠʣʝʥ, ʥʘ ʦʩʤʦʪʨ ʨʝʘʛʠʨʫʝʪ ʧʣʘʯʝʤ, 
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ʩʦʥ ʥʝ ʥʘʨʫʰʝʥ. ɸʧʧʝʪʠʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ. ʅʦʨʤʦʪʝʨʤʠʷ. ʅʦʨʤʦʩʪʝʥʠʯʝʩʢʦʛʦ 

ʪʝʣʦʩʣʦʞʝʥʠʷ. ʈʦʩʪ 107 ʩʤ, ʚʝʩ 16 ʢʛ. ʇʦ ʦʨʛʘʥʘʤ ʠ ʩʠʩʪʝʤʘʤ ʙʝʟ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʅʘ ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʚʝʜʝʥʳ ʦʙʩʣʝʜʦʚʘʥʠʷ: ʆɸʂ ʦʪ 06.04.2015: ʕʨ 

4,2*1012/ʣ, ʅʚ 121ʛ/ʣ, ʎʇ 0,9, ʃʝʡʢ 5,0*109/ʣ, ʉʆʕ 5ʤʤ/ʯ ï ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ɹɸʂ ʦʪ 

27.03.2015: ɸʣʊ 0,28ʝʜ/ʣ, ɸʩʊ 0,14ʝʜ/ʣ, ʦʙʱ. ɹʠʣʠʨʫʙʠʥ 12,2 ʤʢʤʦʣʴ/ʣ., ʦʙʱ, ʙʝʣʦʢ ï 

67, ʛ/ʣ ï ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʆɸʄ ʦʪ 06.04.2015ʛ. ʂʦʣ-ʚʦ 60ʤʣ, ʮʚ. ʉʚ ʞʝʣʪʳʡ, ʧʨʦʟʨ 

ʧʦʣʥʘʷ, ʦʪʥ.ʧʣʦʪʥʦʩʪʴ 1020. ɹʝʣʦʢ ʦʪʨ., ʙʠʣʠʨʫʙʠʥ ʦʪʨ., ɺ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ɸʥʘʣʠʟ 

ʢʨʦʚʠ ʨʝʘʢʮʠʷ ɺʘʩʩʝʨʤʘʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʦʪ 27.03.2015 ʛ. ʂʨʦʚʴ ʥʘ ɺʀʏ, ʛʝʧʘʪʠʪʳ ʦʪ 

27.03.2014ʛ. ʦʪʨʠʮʘʪʝʣʴʥʦ. ʄʘʨʢʝʨʳ ʛʝʧʘʪʠʪʘ ʦʪ 27.03.2015 ʛ.: ʦʪʨ. 

ʕʭʦʂɻ ʦʪ 15.04.2015: ɿʘʢʣʶʯʝʥʠʝ: ɺʇʉ, ɼʄɾʇ, ʧʝʨʠʤʝʤʙʨʘʥʦʟʥʳʡ. ʄɾʇ 

ʜʝʬʝʢʪ ï 5,3 ʤʤ; ʘʥʝʚʨʠʟʤʘ ʦʩʥʦʚʘʥʠʷ 10,5; ʛʣʦʙʘʣʴʥʘʷ ʩʦʢʨʘʪʠʤʦʩʪʴ ʤʠʦʢʘʨʜʘ ʃɾ 

ʭʦʨʦʰʘʷ. ʂʘʤʝʨʳ ʩʝʨʜʮʘ ʨʘʩʰʠʨʝʥʳ. ɾʠʜʢʦʩʪʴ ʚ ʧʦʣʦʩʪʠ ʧʝʨʠʢʘʨʜʘ ʥʝ 

ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ. ʈʝʛʫʨʛʠʪʘʮʠʷ ʥʘ ʊʂ ı. ʇʫʣʴʩʠʨʫʶʱʠʡ ʢʨʦʚʦʪʦʢ ʚ ʙʨʶʰʥʦʡ ʘʦʨʪʝ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʛʦ ʚʳʩʪʘʚʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ: 

ɺʨʦʞʜʝʥʥʳʡ ʧʦʨʦʢ ʩʝʨʜʮʘ. ɼʝʬʝʢʪ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ. ʅʂ 1ʩʪ. ʈʝʙʝʥʦʢ 

ʦʙʩʫʞʜʝʥ ʚ ʦʪʜʝʣʝʥʠʝ, ʩ ʮʝʣʴʶ ʢʦʨʨʝʢʮʠʠ ʧʦʨʦʢʘ ʨʝʰʝʥʦ ʧʨʦʚʝʩʪʠ ʈʕʆ ɼʄɾʇ. 

ɹʝʩʝʜʘ ʩ ʨʦʜʠʪʝʣʷʤʠ ʧʨʦʚʝʜʝʥʘ, ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʧʦʣʫʯʝʥʦ. ʉ ʮʝʣʴʶ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦʙʘʢʵʥʜʦʢʘʨʜʠʪʘ ʥʘʟʥʘʯʝʥʦ: ʎʝʬʘʢʩʦʥ ʧʦ 800 ʤʛ ʭ 2 ʨʘʟʘ ʚ 

ʜʝʥʴ.ʚ/ʚ. ʆʧʝʨʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʥʘʟʥʘʯʝʥʦ ʥʘ 16.04.2015 ʛ.  

16.04.15ʛ ʚʳʧʦʣʥʝʥʘ ʈʝʥʪʛʝʥʵʥʜʦʚʘʩʢʫʣʷʨʥʘʷ ʦʢʢʣʶʟʠʷ ɼʄɾʇ(ʧʨʦʪʦʢʦʣ 

ʦʧʝʨʘʮʠʠ ˉ 105 ʠʩʪʦʨʠʷ ʙʦʣʝʟʥʠ ˉ1806)ʍʦʜ ʚʤʝʰʘʪʝʣʴʩʪʚʘ: ʇʫʥʢʪʠʨʦʚʘʥʳ ʠ 

ʢʘʪʝʪʝʨʠʟʠʨʦʚʘʥʳ ʦʙʱʠʝ ʙʝʜʨʝʥʥʳʝ ʘʨʪʝʨʠʷ ʩʧʨʘʚʘ ʠ ʚʝʥʘ ʩʣʝʚʘ ʧʦ ʉʝʣʴʜʠʥʛʝʨʫ (ʚ 

ʘʨʪʝʨʠʠ ʠ ʚʝʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʠʥʪʨʦʜʴʶʩʝʨʳ 4 ʠ 5 Fr). ʂʘʪʝʪʝʨ ʪʠʧʘ PED 4Fr ʧʨʦʚʝʜʝʥ ʠ 

ʫʩʪʘʥʦʚʣʝʥ ʚ ʧʦʣʦʩʪʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. ɿʘʪʝʤ ʚʳʧʦʣʥʝʥʘ ʣʝʚʘʷ ʚʝʥʪʨʠʢʫʣʦʛʨʘʬʠʷ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʚʳʷʚʣʝʥ ʣʝʚʦ-ʧʨʘʚʳʡ ʰʫʥʪ ʥʘ ʫʨʦʚʥʝ ʤʝʤʙʨʘʥʦʟʥʦʡ ʯʘʩʪʠ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ 

ʧʝʨʝʛʦʨʦʜʢʠ (ʨʠʩ.1), ʜʠʘʤʝʪʨ ʰʫʥʪʘ ʩʦ ʩʪʦʨʦʥʳ ʃɾ 9,89- 10,4ʤʤ.  

ʇʨʦʠʟʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʜʠʘʤʝʪʨʘ ʜʝʬʝʢʪʘ ʧʦ ʘʥʛʠʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ. ʂʘʪʝʪʝʨ 

VERT 4F ʠʟ ʧʦʣʦʩʪʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʧʨʦʚʝʜʝʥ ʚ ʧʦʣʦʩʪʴ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʯʝʨʝʟ 

ʜʝʬʝʢʪ ʄɾʇ. ʇʦ ʢʘʪʝʪʝʨʫ ʧʨʦʚʝʜʝʥ ʧʨʦʚʦʜʥʠʢ TerumoRadiofocusGuidewire 0,35-300ʩʤ 

ʚ ʧʨʦʩʚʝʪ ʩʪʚʦʣʘ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ. 

ʏʝʨʝʟ ʠʥʪʨʘʜʴʶʩʝʨ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʦʙʱʫʶ ʙʝʜʨʝʥʥʫʶ ʚʝʥʫ ʧʨʦʚʝʜʝʥ ʠ 

ʫʩʪʘʥʦʚʣʝʥ ʚ ʩʪʚʦʣ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʢʘʪʝʪʝʨ C2, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʜʦʩʪʘʚʣʝʥʘ ʣʦʚʫʰʢʘ 

Multisnare 15ʤʤ. ʇʨʦʚʦʜʥʠʢ ʚ ʩʪʚʦʣʝ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʟʘʭʚʘʯʝʥ ʣʦʚʫʰʢʦʡ ʠ ʚʳʚʝʜʝʥ ʚ 

ʠʥʪʨʘʜʴʶʩʝʨ ʦʙʱʝʡ ʙʝʜʨʝʥʥʦʡ ʚʝʥʳ. ʇʦ ʧʨʦʚʦʜʥʠʢʫ ʯʝʨʝʟ ʠʥʪʨʘʜʴʶʩʝʨ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʦʙʱʫʶ ʙʝʜʨʝʥʥʫʶ ʚʝʥʫ, ʧʨʦʚʝʜʝʥʘ ʜʦʩʪʘʚʣʷʶʱʘʷ ʩʠʩʪʝʤʘ Distanation 

6Fr. ɼʘʣʝʝ ʧʦ ʜʦʩʪʘʚʣʷʶʱʝʤʫ 

 
ʈʠʩ.1 ʃʝʚʘʷ ʚʝʥʪʨʠʢʫʣʦʛʨʘʬʠʷ. 
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ʫʩʪʨʦʡʩʪʚʫ ʜʦʩʪʘʚʣʝʥ ʦʢʢʣʶʜʝʨ òNitOccludLeVSDPFMò ʨʘʟʤʝʨʦʤ 12/6ò ʤʤ. 

ɺʳʧʦʣʥʝʥʦ ʨʘʩʢʨʳʪʠʝ ʦʢʢʣʶʟʠʨʫʶʱʝʡ ʩʧʠʨʘʣʠ ʚ ʜʝʬʝʢʪʝ ʧʦʜ ʘʥʛʠʦʛʨʘʬʠʯʝʩʢʠʤ 

ʢʦʥʪʨʦʣʝʤ. ʂʦʥʪʨʦʣʴʥʘʷ ʘʥʛʠʦʛʨʘʬʠʷ ʚʳʷʚʠʣʘ ʥʘʣʠʯʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʰʫʥʪʘ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʥʦʡ ʢʨʦʚʠ ʜʦ 3,0ʤʤ, ʜʦʩʪʘʚʣʷʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʫʜʘʣʝʥʦ. ɸʨʪʝʨʠʷ ʠ ʚʝʥʘ 

ʧʨʠʞʘʪʳ ʥʘ 30 ʤʠʥ. ʅʘ ʤʝʩʪʦ ʧʫʥʢʮʠʠ ʥʘʣʦʞʝʥʘ ʘʩʝʧʪʠʯʝʩʢʘʷ ʧʦʚʷʟʢʘ. ʆʩʣʦʞʥʝʥʠʡ ʚʦ 

ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ ʥʝ ʙʳʣʦ. 

ʈʝʙʝʥʦʢ ʧʦʩʣʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩ 16.04.2015 ʛ. ʥʘʭʦʜʠʪʩʷ ʚ ʆɸʈʀʊ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ 

ʠ ʣʝʯʝʥʠʷ. ɺ 00.00 ʫ ʨʝʙʝʥʢʘ ʦʪʤʝʯʘʝʪʩʷ ʤʘʢʨʦʛʝʤʘʪʫʨʠʷ. (ʨʠʩ.2.). ʇʝʪʝʭʠʘʣʴʥʘʷ ʩʳʧʴ 

ʧʦ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʝ.  

 
ʈʠʩ.2. ʄʘʢʨʦʛʝʤʘʪʫʨʠʷ 

ʋʯʠʪʳʚʘʷ ʜʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʨʘʧʠʠ ʥʘʟʥʘʯʝʥ ʬʦʨʩʠʨʦʚʘʥʥʳʡ ʜʠʫʨʝʟ.17.04.15 

ʧʦʩʣʝ ʦʙʭʦʜʘ ʫʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ ʤʘʢʨʦʛʝʤʘʪʫʨʠʠ ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ 

ʢʦʥʪʨʘʩʪʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʥʝʬʨʠʪʘ ʧʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ: ɺ ʆɸʂ ʦʪ 17.04.2015: ʃ.-

8,4 *109/ʣ; ʕʨ- 4,25*1012/ʣ, ʅʚ- 113 ʛ/ʣ, ʪʨ. 153 ʪʳʩ, ʉʆʕ 6 ʤʤ/ʯʘʩ. ï ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. 

ɹ/ʭ ʢʨʦʚʠ ʦʪ 17.04.2015: ʦʙʱʠʡ ʙʝʣʦʢ 65 ʛ/ʣ, ɸʃʊ 13 U/L, ɸʉʊ 75 U/L, ɹʈ 36,4 

ʤʢʤʦʣʴ/ʣ, ʢʘʣʴʮʠʡ ʤʤʦʣʴ/ʣ, ʢʨʝʘʪʠʥʠʥ 39,6 ʤʤʦʣʴ/ʣ, ʛʣʶʢʦʟʘ 6,79 ʤʤʦʣʴ/ʣ, ʭʣʦʨ 105 

ʤʤʦʣʴ/ʣ, ʢʘʣʠʡ 3,7 ʤʤʦʣʴ/ʣ, ʥʘʪʨʠʡ 136 ʤʤʦʣʴ/ʣ, ʤʦʯʝʚʠʥʘ ï 2,6 ʤʤʦʣʴ/ʣ, - 

ʛʠʧʝʨʙʠʣʣʠʨʫʙʠʥʝʤʠʷ, ʧʦʚʳʰʝʥʠʝ ɸʉʊ. ʂʦʘʛʫʣʦʛʨʘʤʤʤʘ ʦʪ 17.04.2015:ʇʊʀ 67,8%, 

ʬʠʙʨʠʥʦʛʝʥ ï 1,76 ʛ/ʣ, ɸʇʊɺ ï 35,2 ʩʝʢ.,ʪʨʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ 19,0 ʩʝʢ., ʄʅʆ -1,4; 

ʕʪʘʥʦʣʦʚʳʡ ʪʝʩʪ ï ʦʪʨ.. ʆɸʄ ʦʪ 17.04.2015 ʛ.: ʫʜ.ʚʝʩ ï 1005, ʨʥ ï 7,5; ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʙʠʣʠʨʫʙʠʥʘ, ʮʚʝʪ ï ʩʚʝʪʣʦ ʢʨʘʩʥʦʛʦ, ʣʘʢʤʫʩʥʳʡ.ʧʣʦʩʢʠʡ ʵʧʠʪʝʣʠʡ -1-2-4 ʚ ʧ/ʟ, 

ʣʝʡʢʦʮʠʪʳ ï 0-1-2 ʚ ʧ/ʟ, ʵʨʠʪʨʦʮʠʪʳ ï 18-20-25 ʚ ʧ/ʟ.ʩʣʠʟʴ+. ʇʨʦʙʘ ʂʫʤʙʩʘ ʢʨʦʚʠ ʦʪ 

17.04.2015 ʛ. ï ʦʪʨʠʮʘʪʝʣʴʥʘʷ. 

ʋʯʠʪʳʚʘʷ ʧʝʪʝʭʠʘʣʴʥʫʶ ʩʳʧʴ ʧʨʦʚʝʜʝʥʘ ʢʦʥʩʫʣʴʪʘʮʠʷ ʛʝʤʘʪʦʣʦʛʘ 17.04.2015 ʛ.: 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʥʝʪ. ʋɿʀ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʦʪ 17.04.2015 ʛ.: 

ʋʤʝʨʝʥʥʘʷʥʝʬʨʦʤʝʛʘʣʠʷ. ʇʨʠʟʥʘʢʠ ʥʝʬʨʠʪʘ. ɺʳʧʦʪ ʚ ʤʘʣʦʤ ʪʘʟʫ. ʕʭʦʂʛ ʦʪ 

17.04.2015ʛ.: ʉɼʇɾ ï 17 ʤʤ.ʨʪ.ʩʪ.ʩʦʢʨʘʪʠʤʦʩʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ. ʌɺ -68%, 

ʞʠʜʢʦʩʪʠ ʚ ʧʝʨʠʢʘʨʜʝ ʥʝʪ.ʐʫʥʪ 3 ʤʤ ʟʘ ʥʠʞʥʠʤ ʢʨʘʝʤ ʦʢʢʣʶʜʝʨʘ. ʆʢʢʣʶʜʝʨ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʄɾʇ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʜʠʩʣʦʢʘʮʠʠ.ʊʫʨʙʫʣʝʥʪʥʳʡ ʧʦʪʦʢ ʚ 

ʰʫʥʪʝ.ʇʘʨʘʤʝʪʨʳ ʩʝʨʜʮʘ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. ʋɿʀ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʦʪ 17.04.2015 ʛ.: 

ʋʤʝʨʝʥʥʘʷʥʝʬʨʦʤʝʛʘʣʠʷ. ʇʨʠʟʥʘʢʠ 

ʥʝʬʨʠʪʘ. ɺʳʧʦʪ ʚ ʤʘʣʦʤ ʪʘʟʫ. ʆʩʤʦʪʨ ʫʨʦʣʦʛʘ ʦʪ 18.04.2015 ʛ.: ʄʘʢʨʦʛʝʤʘʪʫʨʠʷ 

(ʨʠʩ3.) ʧʨʦʜʦʣʞʘʝʪʩʷ, ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʥʝʬʨʠʪ (ʥʘ ʬʦʥʝ ʦʩʥʦʚʥʦʡ ʧʘʪʦʣʦʛʠʠ). 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʢʦʥʩʫʣʴʪʘʮʠʷ ʥʝʬʨʦʣʦʛʘ. ʆʩʤʦʪʨ ʥʝʬʨʦʣʦʛʘ ʦʪ 18.04.2015 ʛ.: ʚʳʧʦʪ ʚ 

ʤʘʣʦʤ ʪʘʟʫ. ʇʨʠʟʥʘʢʠ ʥʝʬʨʠʪʘ. ʇʦʚʪʦʨʥʳʡ ʦʩʤʦʪʨ ʧʦʩʣʝ ʘʥʘʣʠʟʦʚ. ʇʦʚʪʦʨʥʳʡ ʦʩʤʦʪʨ 

ʥʝʬʨʦʣʦʛʘ ʦʪ 18.04.2015ʛ.: ʊʦʢʩʠʯʝʩʢʠʡ ʥʝʬʨʠʪ. ʋʩʪʨʘʥʠʪʴ ʧʝʨʚʦʧʨʠʯʠʥʫ. ʕʭʦʂʛ ʦʪ 

18.04.2015ʛ.: ʩʦʢʨʘʪʠʤʦʩʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ. ʌɺ -70%, ʞʠʜʢʦʩʪʠ ʚ ʧʝʨʠʢʘʨʜʝ ʥʝʪ. 

ʐʫʥʪ 3,5 ʤʤ ʟʘ ʥʠʞʥʠʤ ʢʨʘʝʤ ʦʢʢʣʶʜʝʨʘ. ʏʝʨʝʟ ʜʝʚʘʡʩ 1 ʰʫʥʪ.ʛʨʘʜʠʝʥʪ 
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ʤʝʞʞʝʣʫʜʦʯʢʦʚʳʡ 160 ʤʤ.ʨʪ.ʩʪ. ʆʢʢʣʶʜʝʨ ʬʠʢʩʠʨʦʚʘʥ ʚ ʄɾʇ ʙʝʟ ʧʨʠʟʥʘʢʦʚ 

ʜʠʩʣʦʢʘʮʠʠ.ʊʫʨʙʣʝʥʪʥʳʡ ʧʦʪʦʢ ʚ ʰʫʥʪʝ.ʇʘʨʘʤʝʪʨʳ ʩʝʨʜʮʘ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. 

 
ʈʠʩ.3. ʄʘʢʨʦʛʝʤʘʪʫʨʠʷ ʚ ʜʠʥʘʤʠʢʝ (ʛʝʤʦʣʠʟ) 

 

ʋʯʠʪʳʚʘʷ ʚʩʝ ʜʘʥʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʡ ʠ ʢʦʥʩʫʣʴʪʘʮʠʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʘʥʥʘʷ 

ʩʠʪʫʘʮʠʷ ʨʘʩʮʝʥʝʥʘ ʢʘʢ ʛʝʤʦʣʠʟ ʥʘ ʬʦʥʝ ʨʝʟʠʜʫʘʣʴʥʦʛʦ ʰʫʥʪʘ ʥʘ ʄɾʇ ʯʝʨʝʟ 

ʆʢʢʣʶʜʝʨ. ʅʘʙʣʶʜʝʥʠʝ ʚ ʪʝʯʝʥʠʠ 3 ʩʫʪʦʢ: ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʠ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ʇʦ 

ʜʘʥʥʳʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ ʠ ʟʘʢʣʶʯʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʘ (ʥʝʬʨʦʣʦʛ), ʥʝʬʨʠʪ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʛʝʥʝʟʘ ʠʩʢʣʶʯʝʥ, ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʥʦʨʤʘʣʴʥʘʷ. ʈʝʙʝʥʢʫ ʧʦʢʘʟʘʥʘ 

ʢʘʪʝʪʝʨʠʟʘʮʠʷ ʧʦʣʦʩʪʝʡ ʩʝʨʜʮʘ ʠ ʨʝʥʪʛʝʥʵʥʜʦʚʘʩʢʫʣʷʨʥʘʷ ʦʢʢʣʶʟʠʷ ʨʝʟʠʜʫʘʣʴʥʦʛʦ 

ʰʫʥʪʘ. ɹʝʩʝʜʘ ʩ ʨʦʜʠʪʝʣʷʤʠ ʧʨʦʚʝʜʝʥʘ: ʦ ʚʦʟʤʦʞʥʳʭ ʦʩʣʦʞʥʝʥʠʷʭ ʠ ʨʠʩʢʘʭ 

ʦʩʚʝʜʦʤʣʝʥʳ. ʀʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʧʦʣʫʯʝʥʦ. ʆʧʝʨʘʮʠʷ ʥʘʟʥʘʯʝʥʘ ʥʘ 19.04.2015 

ʛ. 

19.04.15ʛ ʚʳʧʦʣʥʝʥʘ ʨʝʥʪʛʝʥʵʥʜʦʚʘʩʢʫʣʷʨʥʘʷ ʦʢʢʣʶʟʠʷ ʨʝʟʠʜʫʘʣʴʥʦʛʦ ʰʫʥʪʘ 

ʧʦʩʣʝ ʈʕʆ ɼʄɾʇ ʦʪ 16.04.15ʛ. (ʧʨʦʪʦʢʦʣ ʦʧʝʨʘʮʠʠ ˉ 107). ʍʦʜ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʇʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʧʫʥʢʪʠʨʦʚʘʥʳ ʠʢʘʪʝʪʝʨʠʟʠʨʦʚʘʥʳ ʦʙʱʠʝ ʙʝʜʨʝʥʥʳʝ 

ʘʨʪʝʨʠʷ ʠ ʚʝʥʘ ʩʧʨʘʚʘ ʧʦ ʉʝʣʴʜʠʥʛʝʨʫ (ʚ ʘʨʪʝʨʠʠ ʠ ʚʝʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʠʥʪʨʦʜʴʶʩʝʨʳ 4 

ʠ 5 Frʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʂʘʪʝʪʝʨ ʪʠʧʘ PED 4Fr ʧʨʦʚʝʜʝʥ ʠ ʫʩʪʘʥʦʚʣʝʥ ʚ ʧʦʣʦʩʪʠ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ ʠ ʚʳʧʦʣʥʝʥʘ ʣʝʚʘʷ ʚʝʥʪʨʠʢʫʣʦʛʨʘʬʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʳʷʚʣʝʥ ʣʝʚʦ-ʧʨʘʚʳʡ 

ʨʝʟʠʜʫʘʣʴʥʳʡ ʰʫʥʪ (ʨʠʩ4.)  

 
ʈʠʩ.4. ʋʩʪʘʥʦʚʢʘ ʚʪʦʨʦʛʦ ʦʢʢʣʶʜʝʨʘ 

 

ʥʘ ʫʨʦʚʥʝ ʥʠʞʥʝʡ ʯʘʩʪʠ ʘʥʝʚʨʠʟʤʳ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ. ɼʠʘʤʝʪʨ 

ʰʫʥʪʘ 3,1ʤʤ ʟʘʢʨʳʪ ʚʪʦʨʳʤ ʦʢʢʣʶʜʝʨʦʤ. ʂʘʪʝʪʝʨ VERT 4F ʠʟ ʧʦʣʦʩʪʠ ʣʝʚʦʛʦ 
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ʞʝʣʫʜʦʯʢʘ ʚ ʧʦʣʦʩʪʴ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʧʨʦʚʝʜʝʥ ʯʝʨʝʟ ʨʝʟʠʜʫʘʣʴʥʳʡ ʰʫʥʪ. ʇʦ 

ʢʘʪʝʪʝʨʫ ʧʨʦʚʝʜʝʥ ʧʨʦʚʦʜʥʠʢ TerumoRadiofocusGuidewire 0,35-300ʩʤ ʚ ʧʨʦʩʚʝʪ ʩʪʚʦʣʘ 

ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ. ʏʝʨʝʟ ʠʥʪʨʦʜʴʶʩʝʨ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʦʙʱʫʶ ʙʝʜʨʝʥʥʫʶ ʚʝʥʫ 

ʧʨʦʚʝʜʝʥ ʠ ʫʩʪʘʥʦʚʣʝʥ ʚ ʩʪʚʦʣ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʢʘʪʝʪʝʨ C2, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʜʦʩʪʘʚʣʝʥʘ 

ʣʦʚʫʰʢʘ Multisnare 15ʤʤ. ʇʨʦʚʦʜʥʠʢ ʚ ʩʪʚʦʣʝ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʟʘʭʚʘʯʝʥ ʣʦʚʫʰʢʦʡ ʠ 

ʚʳʚʝʜʝʥ ʚ ʠʥʪʨʦʜʴʶʩʝʨ ʦʙʱʝʡ ʙʝʜʨʝʥʥʦʡ ʚʝʥʳ. ʇʦ ʧʨʦʚʦʜʥʠʢʫ ʯʝʨʝʟ ʠʥʪʨʦʜʴʶʩʝʨ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʦʙʱʫʶ ʙʝʜʨʝʥʥʫʶ ʚʝʥʫ, ʧʨʦʚʝʜʝʥʘ ʜʦʩʪʘʚʣʷʶʱʘʷ ʩʠʩʪʝʤʘ 5Fr. ɼʘʣʝʝ 

ʧʦ ʜʦʩʪʘʚʣʷʶʱʝʤʫ ʫʩʪʨʦʡʩʪʚʫ ʜʦʩʪʘʚʣʝʥ ʦʢʢʣʶʜʝʨ òNitOccludPDAò ʨʘʟʤʝʨʦʤ 9/6ò ʤʤ. 

ɺʳʧʦʣʥʝʥʦ ʨʘʩʢʨʳʪʠʝ ʦʢʢʣʶʟʠʨʫʶʱʝʡ ʩʧʠʨʘʣʠ ʚ ʜʝʬʝʢʪʝ ʧʦʜ ʘʥʛʠʦʛʨʘʬʠʯʝʩʢʠʤ 

ʢʦʥʪʨʦʣʝʤ. ʂʦʥʪʨʦʣʴʥʘʷ ʘʥʛʠʦʛʨʘʬʠʷ ʚʳʷʚʠʣʘ ʦʪʩʫʪʩʪʚʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʰʫʥʪʘ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʥʦʡ ʢʨʦʚʠ, ʜʦʩʪʘʚʣʷʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʫʜʘʣʝʥʦ. ɸʨʪʝʨʠʷ ʠ ʚʝʥʘ ʧʨʠʞʘʪʳ 

ʥʘ 30 ʤʠʥ. ʅʘ ʤʝʩʪʦ ʧʫʥʢʮʠʠ ʥʘʣʦʞʝʥʘ ʘʩʝʧʪʠʯʝʩʢʘʷ ʧʦʚʷʟʢʘ. ʆʩʣʦʞʥʝʥʠʡ ʚʦ ʚʨʝʤʷ 

ʦʧʝʨʘʮʠʠ ʥʝ ʙʳʣʦ. 

ɿʘ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ ʚ ʆɸʈʀʊ ʧʦʩʣʝ ʧʦʚʪʦʨʥʦʡ ʦʧʝʨʘʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʫʣʫʯʰʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ. ʄʘʢʨʦʛʝʤʘʪʫʨʠʷ ʢʫʧʠʨʦʚʘʥʘ, ʧʨʠʟʥʘʢʦʚ ʛʝʤʦʣʠʟʘ ʥʝʪ.(ʨʠʩ.5.) ʇʦʣʫʯʘʣ 

ʣʝʯʝʥʠʝ: ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ïʮʝʬʘʢʩʦʥ 800ʭ2 ʨ. ʚ ʜ. ʚ ʩʫʪʢʠ.ˉ4 ʀʥʬʫʟʠʦʥʥʘʷ 

ʪʝʨʘʧʠʷ ï (ʬʠʟ ʨʘʩʪʚʦʨ, ʛʣʶʢʦʟʘ 5% ), ʘʥʘʣʴʛʝʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ. ʇʨʝʜʥʠʟʦʣʦʥ ʧʦ 2 

ʤʢʛ/ʢʛ/ʩʫʪ.ʉʦʩʪʦʷʥʠʝʚ ʜʠʥʘʤʠʢʝ  

 
ʈʠʩ.5. ɻʝʤʦʣʠʟ ʩʨʘʟʫ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʩʷ 

 

 ʫ ʨʝʙʝʥʢʘ - ʩ ʫʣʫʯʰʝʥʠʝʤ. ʇʝʨʝʚʝʜʝʥʘ ʚ ʂʍʆ. ʉʦʟʥʘʥʠʝ ʷʩʥʦʝ. ʅʦʨʤʦʪʝʨʤʠʷ. 

ɻʝʤʦʜʠʥʘʤʠʢʘ ʩʪʘʙʠʣʴʥʘʷ. ʂʦʞʥʳʡ ʧʦʢʨʦʚ ʯʠʩʪʳʡ ʦʪ ʩʳʧʠ. ʇʦ ʚʥʫʪʨʝʥʥʠʤ ʦʨʛʘʥʘʤ 

ʙʝʟ ʫʭʫʜʰʝʥʠʷ.  

ʇʦ ʘʥʘʣʠʟʘʤ: ʆɸʂ ʦʪ 20.04.2015 ʛ.: ʘʥʝʤʠʷ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ 85 ʛ/ʣ. ʟʘ 

ʩʯʝʪ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʠ ʛʝʤʦʣʠʪʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ. ʋʯʠʪʳʚʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʩʦʩʪʦʷʥʠʷ, ʥʝ ʚʳʨʘʞʝʥʥʦʩʪʴ ʘʥʝʤʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʨʝʰʝʥʦ ʦʪ ʪʨʘʥʩʬʫʟʠʠ 

ʚʦʟʜʝʨʞʘʪʴʩʷ. (ʬʝʨʨʦʚʠʪ ʉ)_. ʅʘʟʥʘʯʝʥʘ ʪʝʨʘʧʠʷ ʧʨʝʧʘʨʘʪ ʞʝʣʝʟʘ. ɹʠʦʭʠʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʢʨʦʚʠ ʦʪ 20.0.42015ʛ.: ʫʤʝʨʝʥʥʘʷʛʠʧʦʧʨʦʪʝʠʥʝʤʠʷ 52 ʛ/ʣ, ʚ ʢʦʨʨʝʢʮʠʠ ʥʝ 

ʥʫʞʜʘʝʪʩʷ. ɹʠʣʣʠʨʫʙʠʥ ʚ ʥʦʨʤʝ. ʂʦʘʛʫʣʦʛʨʘʤʤʘ ʦʪ 20.04.2015 ʛ.: ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ɺ 

ʧʣʘʥʝ ʣʝʯʝʥʠʠ : ʧʨʦʜʦʣʞʠʪʴ ʘʥʪʠʙʘʢʪʨʠʘʣʴʥʫʶ ʪʝʨʘʧʠʶ. ʇʨʝʧʘʨʘʪʳ ʞʝʣʝʟʘ. 

ɸʢʪʠʚʠʚʟʘʮʠʷ ʨʝʙʝʥʢʘ. ʈʘʩʰʠʨʝʥʠʝ ʵʥʪʝʨʘʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ.  

ɸʥʘʣʠʟʳ ʧʨʠ ʚʳʧʠʩʢʝ: ɺ ʆɸʂ ʦʪ 22.04.2015: ʃ.-8,0 *109/ʣ; ʕʨ- 3,35*1012/ʣ, ʅʚ- 89 

ʛ/ʣ, ʪʨ. 194 ʪʳʩ, ʉʆʕ 4 ʤʤ/ʯʘʩ. ï ʘʥʝʤʠʷ 2 ʩʪʝʧʝʥʠ ʚ ʪʨʘʥʩʬʫʟʠʠ ʥʝ ʥʫʞʜʘʝʪʩʷ.ɹ/ʭ 

ʢʨʦʚʠ ʦʪ 20.04.2015: ʦʙʱʠʡ ʙʝʣʦʢ 52 ʛ/ʣ, ɸʃʊ 11 U/L, ɸʉʊ 39 U/L, ɹʈ 16,4 ʤʢʤʦʣʴ/ʣ, 

ʢʘʣʴʮʠʡ ʤʤʦʣʴ/ʣ 2,00 ʤʤʦʣʴ/ʣ, ʢʨʝʘʪʠʥʠʥ 32,5 ʤʤʦʣʴ/ʣ, ʛʣʶʢʦʟʘ 4,79 ʤʤʦʣʴ/ʣ, ʭʣʦʨ 111 

ʤʤʦʣʴ/ʣ, ʢʘʣʠʡ 3,0 ʤʤʦʣʴ/ʣ, ʥʘʪʨʠʡ 141 ʤʤʦʣʴ/ʣ, ʤʦʯʝʚʠʥʘ ï 4,7 ʤʤʦʣʴ/ʣ, - 

ʛʠʧʦʧʨʦʪʝʠʥʝʤʠʷ ʟʘ ʩʯʝʪ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʂʦʘʛʫʣʦʛʨʘʤʤʤʘ ʦʪ 21.04.2015: 

ʇʊʀ 79,4%, ʬʠʙʨʠʥʦʛʝʥ ï 1,52 ʛ/ʣ, ɸʇʊɺ ï 32,3 ʩʝʢ.,ʪʨʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ 19,1 ʩʝʢ., 

ʕʪʘʥʦʣʦʚʳʡ ʪʝʩʪ ï ʦʪʨ.. ʆɸʄ ʦʪ 21.04.2015 ʛ.: ʫʜ.ʚʝʩ ï 1010, ʨʥ ï 7,5; ʮʚʝʪ ï ʩʚʝʪʣʦ 
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ʞʝʣʪʳʡ,ʧʣʦʩʢʠʡ ʵʧʠʪʝʣʠʡ -1-2 ʚ ʧ/ʟ, ʣʝʡʢʦʮʠʪʳ ï 2-3-2 ʚ ʧ/ʟ, ʵʨʠʪʨʦʮʠʪʳ ï 3-4-2 ʚ ʧ/ʟ., 

ʩʣʠʟʴ+. 

ʆʙʩʫʞʜʝʥʠʝ 

ɺ ʣʫʯʰʠʭ ʢʣʠʥʠʢʘʭ ʤʥʦʛʠʝ ʧʘʮʠʝʥʪʳ ʚʳʧʠʩʳʚʘʶʪʩʷ ʫʞʝ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ 

ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʦʢʢʣʶʜʝʨʘcʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʢʘʢ ʩʝʙʷ ʚʝʩʪʠ ʠ ʯʪʦ ʧʨʠʥʠʤʘʪʴ. ʋʞʝ ʚ 

ʙʣʠʞʘʡʰʠʝ ʩʨʦʢʠ ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ʦʢʢʣʶʜʝʨʘ, ʥʘ 3-4ʩʫʪʢʠ, ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 

ʨʘʟʤʝʨʦʚ ʧʦʣʦʩʪʝʡ ʣʝʚʳʭ ʦʪʜʝʣʦʚ ʩʝʨʜʮʘ, ʟʘ ʩʯʝʪ ʣʠʢʚʠʜʘʮʠʝʡ ʘʨʪʝʨʠʦʚʝʥʦʟʥʦʛʦ 

ʩʙʨʦʩʘ ʯʝʨʝʟ ɼʄɾʇ, ʠ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʬʨʘʢʮʠʠ ʚʳʙʨʦʩʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ 

ʩʝʨʜʮʘ. 

ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʪʨʦʤʙʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ 

ʧʨʦʜʦʣʞʘʶʪ ʧʨʠʥʠʤʘʪʴ ʜʝʟʘʛʨʝʛʘʥʪʳ ʠ ʘʥʪʠʙʠʦʪʠʢʠ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʣʝ ʵʪʦʛʦ ʩʨʦʢʘ 

ʧʨʦʠʩʭʦʜʠʪ ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʵʧʠʪʝʣʠʟʘʮʠʷ ʦʢʢʣʶʜʝʨʘ, ʘ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʵʥʜʦʢʘʨʜʠʪʘ ʝʱʝ 

ʦʩʪʘʝʪʩʷ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʩʤʦʪʨʝʪʴ ʘʥʘʣʠʟʳ ʤʦʯʠ ʥʘ ʛʝʤʦʣʠʟ, ʧʦʪʦʤʫ ʯʪʦ 

ʚʝʨʦʷʪʥʦʩʪʴ ʩʤʝʱʝʥʠʷ ʦʢʢʣʶʜʝʨʘ ʠ ʨʘʟʚʠʪʠʷ ʨʝʟʠʜʫʘʣʴʥʦʛʦ ʰʫʥʪʘ ʝʱʝ ʦʩʪʘʝʪʩʷ.ʇʨʠ 

ʨʝʥʪʛʝʥʵʥʜʦʚʘʩʢʫʣʷʨʥʦʤ ʟʘʢʨʳʪʠʠ ɼʄɾʇ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʦʢʘʟʘʥʠʷ ʢ ʧʨʠʤʝʥʝʥʠʶ 

ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ. ʕʪʦ ʥʦʨʤʘʣʴʥʦʝ ʦʙʱʝʝ ʣʝʛʦʯʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʨʘʟʤʝʨ ʜʝʬʝʢʪʘ ʜʦ 17-

18 ʤʤ, ʥʘʣʠʯʠʝ ʚʝʨʭʥʝʛʦ ʢʨʘʷ ʜʝʬʝʢʪʘ ʜʦ 2.0-3,0 ʤʤ ʦʪ ʬʠʙʨʦʟʥʦʛʦ ʢʦʣʴʮʘ ʢʣʘʧʘʥʘ 

ʘʦʨʪʳ ʠ ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʭʦʨʜ ʫ ʢʨʘʷ ʜʝʬʝʢʪʘ. 

ɼʘʥʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥʥʫʶ ʪʘʢʪʠʢʫ ʧʨʠ 

ʨʘʟʚʠʪʠʠ ʛʝʤʦʣʠʟʘ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʦʢʢʣʶʜʝʨʘ. ʄʳ ʪʘʢʞʝ ʦʪʜʘʝʪ ʩʝʙʝ ʦʪʯʝʪ, ʚ ʪʦʤ, ʯʪʦ 

ʚʦʧʨʦʩ ʦʙ ʫʩʪʘʥʦʚʢʝ ʚʪʦʨʦʛʦ ʦʢʢʣʶʜʝʨʘ ʥʘʜʦ ʙʳʣʦ ʩʪʘʚʠʪʴ ʨʘʥʴʰʝ ʠ ʥʝ ʞʜʘʪʴ 

ʟʘʢʣʶʯʝʥʠʷ ʥʝʬʨʦʣʦʛʘ. 
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ʇʳʞ ʉʝʨʛʝʡ ɺʠʢʪʦʨʦʚʠʯ 

ʘʩʧʠʨʘʥʪ, ʏʝʨʝʧʦʚʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 162600, ʈʦʩʩʠʷ, ʛʦʨʦʜ 

ʏʝʨʝʧʦʚʝʮ, ʧʨʦʩʧʝʢʪ ʃʫʥʘʯʘʨʩʢʦʛʦ, ʜʦʤ 5  

ʆʩʢʦʣʢʦʚ ɺʘʩʠʣʠʡ ʄʠʭʘʡʣʦʚʠʯ 

ʘʩʧʠʨʘʥʪ, ʏʝʨʝʧʦʚʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 162600, ʈʦʩʩʠʷ, ʛʦʨʦʜ 

ʏʝʨʝʧʦʚʝʮ, ʧʨʦʩʧʝʢʪ ʃʫʥʘʯʘʨʩʢʦʛʦ, ʜʦʤ 5 

ʇʦʧʦʚ ʌʝʜʦʨ ʅʠʢʦʣʘʝʚʠʯ 

ʩʪʫʜʝʥʪ, ʏʝʨʝʧʦʚʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 162600, ʈʦʩʩʠʷ, ʛʦʨʦʜ 

ʏʝʨʝʧʦʚʝʮ, ʧʨʦʩʧʝʢʪ ʃʫʥʘʯʘʨʩʢʦʛʦ, ʜʦʤ 5 

 

ʇʈʆɻʈɸʄʄʅʆ-ɸʇʇɸʈɸʊʅʓʁ ʂʆʄʇʃɽʂʉ ɼʃʗ ʈɽɸɹʀʃʀʊɸʎʀʀ ɼɽʊɽʁ 

ʉ ɿɸɹʆʃɽɺɸʅʀʗʄʀ ʎɽʅʊʈɸʃʔʅʆʁ ʅɽʈɺʅʆʁ ʉʀʉʊɽʄʓ ʀ ʆʇʆʈʅʆ-

ɼɺʀɻɸʊɽʃʔʅʆɻʆ ɸʇʇɸʈɸʊɸ çGESISè 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʦ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʝʪʝʡ ʩ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʨʝʘʣʠʟʫʶʱʝʛʦ ʧʨʠʥʮʠʧ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʠʶ 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʜʚʠʞʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ, ʩʝʥʩʦʨʦʚ ʠ ʚʠʙʨʦʫʩʪʨʦʡʩʪʚ. 

ʈʝʘʙʠʣʠʪʘʮʠʷ, ʜʝʪʩʢʠʡ ʮʝʨʝʙʨʘʣʴʥʳʡ ʧʘʨʘʣʠʯ, ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ. 

 

This article is about a problem of rehabilitation children with diseases of the central 

nervous and the musculoskeletal systems. This problem may be solved by using the special 

hardware and software that implements the principle of biofeedback. This complex consists of 

special moveable games, specific sensors and vibration devices. 

Rehabilitation, cerebral palsy, neurological diseases, biofeedback. 

 

ɼʝʪʩʢʠʡ ʮʝʨʝʙʨʘʣʴʥʳʡ ʧʘʨʘʣʠʯ (ɼʎʇ) ï ʵʪʦ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, 

ʚʦʟʥʠʢʘʶʱʝʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʡ ʤʦʟʛʘ ʧʦ ʧʨʠʯʠʥʝ ʚʥʫʪʨʝʥʥʝʡ 

ʧʘʪʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʡ ʝʛʦ ʩʪʨʫʢʪʫʨ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʧʨʦʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʚ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʪʦʥʫʩʝ ʤʳʰʮ. ʉʦʛʣʘʩʥʦ 

ʩʪʘʪʠʩʪʠʢʝ ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʷ ɼʎʇ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʤʠʨʝ ʚ ʩʨʝʜʥʝʤ ʦʪ 2 ʜʦ 8 ʨʘʟ ʥʘ 

1000 ʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ [1]. ʇʦʣʥʳʝ ʠʣʠ ʯʘʩʪʠʯʥʳʝ ʧʘʨʝʟʳ ʤʳʰʮ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʪʘʢʞʝ 

ʚʩʣʝʜʩʪʚʠʝ ʧʦʩʣʝʨʦʜʦʚʳʭ ʪʨʘʚʤ, ʠʥʩʫʣʴʪʦʚ, ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʨʘʢʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʤʝʪʦʜʦʚ ʠ ʩʠʩʪʝʤ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʜʝʪʷʤ ʩ ʧʦʜʦʙʥʳʤʠ ʥʝʜʫʛʘʤʠ ʭʦʪʷ ʙʳ ʯʘʩʪʠʯʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʦʢʨʫʞʘʶʱʝʤʫ ʤʠʨʫ ʠ ʩʦʮʠʘʣʠʟʠʨʦʚʘʪʴʩʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʤʝʪʦʜʘ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʝʪʝʡ ʩ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʎʅʉ). ʆʜʠʥ ʠʟ ʥʠʭ ï ʢʣʘʩʩʠʯʝʩʢʠʝ 

ʜʝʪʩʢʠʝ ʨʘʟʚʠʚʘʶʱʠʝ ʤʦʪʦʨʠʢʫ ʠʛʨʳ: ʥʘʜʝʪʴ ʙʫʩʠʥʳ ʥʘ ʥʠʪʢʫ, ʩʦʚʤʝʩʪʠʪʴ ʦʜʠʥʘʢʦʚʳʝ 

ʬʠʛʫʨʳ, ʦʪʢʨʳʚʘʪʴ ʠ ʟʘʢʨʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ çʟʘʤʢʦʚè. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ 

ʤʝʪʦʜʦʤ ʨʝʘʙʠʣʠʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ 

ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʜʚʠʞʝʥʠʷ ʜʝʪʝʡ [2], ʦʜʥʘʢʦ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʪʘʢʠʝ ʢʦʤʧʣʝʢʩʳ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʠʤʠ ʠ ʥʝʜʦʩʪʫʧʥʳʤʠ ʤʘʩʩʦʚʦʤʫ 

ʧʦʪʨʝʙʠʪʝʣʶ. 

ʇʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ çGesisè ï ʵʪʦ ʩʧʦʩʦʙ ʨʝʘʙʠʣʠʪʘʮʠʠ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʫʪʝʤ ʩʦʯʝʪʘʥʠʷ ʠʛʨʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʚʠʙʨʦʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʢʠʩʪʠ ʨʫʢ ʧʘʮʠʝʥʪʘ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʧʝʨʝʤʝʱʝʥʠʠ ʨʫʢ ʧʘʮʠʝʥʪʘ ʚ ʪʦʯʢʫ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʟʘʜʘʥʥʫʶ ʠ ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʤʝʱʘʝʤʫʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʯʝʨʝʟ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʦʪʧʨʘʚʢʠ ʚʠʙʨʦʩʠʛʥʘʣʘ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʠʩʪʴ ʨʫʢʠ ʧʘʮʠʝʥʪʘ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʝʶ ʜʘʥʥʦʡ ʪʦʯʢʠ. ʈʘʟʨʘʙʦʪʘʥ 
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ʧʨʦʪʦʪʠʧ ʫʩʪʨʦʡʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʡ ʮʚʝʪʥʫʶ ʚʠʜʝʦʢʘʤʝʨʫ, ʩʝʥʩʦʨʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʩ 

ʜʚʫʤʷ ʩʝʥʩʦʨʘʤʠ ʛʣʫʙʠʥʳ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʠʥʬʨʘʢʨʘʩʥʳʭ ʧʨʦʝʢʪʦʨʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʩ 

ʤʦʥʦʭʨʦʤʥʳʤʠ ʂʄʆʇ-ʤʘʪʨʠʮʘʤʠ. ʇʨʦʪʦʪʠʧ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʢʦʥʪʨʦʣʣʝʨ, 

ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʥʝʤʫ ʧʝʨʝʜʘʪʯʠʢ ʠ ʜʚʘ ʧʨʠʝʤʥʠʢʘ. ʇʨʠʝʤʥʠʢʠ ʨʘʟʤʝʱʝʥʳ ʚ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʢʦʨʧʫʩʘʭ ʜʠʘʤʝʪʨʘ 40-45 ʤʤ ʠ ʚʳʩʦʪʦʡ 110-140 ʤʤ, ʚ ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ 

ʪʘʢʞʝ ʧʦ ʥʠʟʢʦʚʦʣʴʪʥʦʤʫ ʚʠʙʨʦʤʦʪʦʨʫ, ʙʘʪʘʨʝʝʯʥʦʤʫ ʠʣʠ ʘʢʢʫʤʫʣʷʪʦʨʥʦʤʫ ʵʣʝʤʝʥʪʫ 

ʧʠʪʘʥʠʷ 3,2-4,5 ɺ, ʘ ʪʘʢʞʝ ʜʚʘ ʠʥʜʠʢʘʪʦʨʥʳʭ ʩʚʝʪʦʜʠʦʜʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʝʥʩʦʨʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʨʫʢ ʙʳʣ ʚʳʙʨʘʥ Microsoft Kinect 

for Windows, ʦʥ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʠ ʧʨʦʩʪʦʪʦʡ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʉʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ Kinect for Windows SDK ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʬʫʥʢʮʠʠ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʢʦʦʨʜʠʥʘʪ ʧʦʣʦʞʝʥʠʷ ʨʫʢ ʩ ʩʝʥʩʦʨʘ Kinect, ʯʪʦ ʫʩʢʦʨʷʝʪ 

ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʨʝʘʙʠʣʠʪʘʮʠʠ: 

1. ʀʛʨʳ ʧʨʦʩʪʳ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳ; 

2. ɿʘʥʠʤʘʪʴʩʷ ʤʦʛʫʪ ʜʝʪʠ ʩ 3-ʭ ʣʝʪ; 

3. ʉʫʙʲʝʢʪʠʚʥʦʝ ʫʜʦʚʦʣʴʩʪʚʠʝ ʩʦ ʩʪʦʨʦʥʳ ʜʝʪʝʡ; 

4. ʕʢʩʧʣʫʘʪʘʮʠʷ ʩʠʩʪʝʤʳ ʥʝ ʪʨʝʙʫʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ; 

5. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʜʫʢʪ ʙʫʜʝʪ ʠʤʝʪʴ ʮʝʥʦʚʫʶ ʢʘʪʝʛʦʨʠʶ, ʜʝʣʘʶʱʫʶ ʝʛʦ 

ʜʦʩʪʫʧʥʳʤ ʤʘʩʩʦʚʦʤʫ ʧʦʪʨʝʙʠʪʝʣʶ. 

ʇʨʦʪʦʪʠʧʳ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʚʨʘʯʝʡ 

ʜʝʪʩʢʦʛʦ ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʩʘʥʘʪʦʨʠʷ çʊʦʧʦʣʝʢè (ʈʦʩʩʠʷ, ʛ. ʏʝʨʝʧʦʚʝʮ, ʫʣ. 

ʃʶʙʝʮʢʘʷ ʜ. 40). 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ çGesisè: 

1. ʉʠʩʪʝʤʘ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ ʨʝʛʠʩʪʨʠʨʫʝʪ ʥʘʯʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʨʫʢ 

ʨʝʙʝʥʢʘ. 

2. ʇʘʮʠʝʥʪ ʩʪʦʠʪ ʧʝʨʝʜ ʰʠʨʦʢʦʬʦʨʤʘʪʥʳʤ ʵʢʨʘʥʦʤ ʠʣʠ ʠʟʦʙʨʘʞʝʥʠʝʤ ʦʪ 

ʧʨʦʝʢʪʦʨʘ ʩ ʟʘʧʫʱʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʠ ʜʝʨʞʠʪ ʚ ʨʫʢʘʭ ʫʩʪʨʦʡʩʪʚʘ. ʇʨʠʤʝʨ ʠʥʪʝʨʬʝʡʩʘ 

ʦʜʥʦʡ ʠʟ ʠʛʨ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 1. 

3. ʇʨʦʛʨʘʤʤʘ ʫʢʘʟʳʚʘʝʪ ʦʙʣʘʩʪʴ ʥʘ ʵʢʨʘʥʝ (ʧʨʦʝʢʮʠʠ), ʨʝʙʝʥʦʢ ʜʦʣʞʝʥ 

ʥʘʚʝʩʪʠ ʥʘ ʥʝʝ ʙʣʠʞʘʡʰʫʶ ʢ ʦʙʣʘʩʪʠ ʨʫʢʫ ʩ ʫʩʪʨʦʡʩʪʚʦʤ, ʜʚʠʞʝʥʠʝ ʨʫʢ ʨʝʙʝʥʢʘ 

ʬʠʢʩʠʨʫʶʪ ʜʘʪʯʠʢʠ. 

4. ɺ ʩʣʫʯʘʝ ʫʩʧʝʰʥʦʛʦ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʥʘ ʫʩʪʨʦʡʩʪʚʦ ʚ ʨʫʢʝ ʨʝʙʝʥʢʘ 

ʧʦʩʳʣʘʝʪʩʷ ʚʠʙʨʦʩʠʛʥʘʣ. ʇʨʦʛʨʘʤʤʘ ʤʝʥʷʝʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʮʝʣʝʚʦʡ ʦʙʣʘʩʪʠ, ʠʛʨʘ 

ʧʦʚʪʦʨʷʝʪʩʷ ʟʘʥʦʚʦ.  

5. ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʫʧʨʘʞʥʝʥʠʷ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʳʧʦʣʥʝʥʠʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ 

ʙʘʟʫ ʜʘʥʥʳʭ. 
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ʈʠʩ.1. ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ-ʠʛʨʳ 

 

ʄʦʜʫʣʴ çɸʥʘʣʠʟ ʠ ʩʪʘʪʠʩʪʠʢʘè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʩʙʦʨʘ ʠ 

ʘʥʘʣʠʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʘʮʠʝʥʪʝ, ʝʛʦ ʣʝʯʘʱʝʤ 

ʚʨʘʯʝ, ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʳʧʦʣʥʝʥʠʠ ʫʧʨʘʞʥʝʥʠʡ, ʚʢʣʶʯʘʶʱʫʶ ʪʦʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ, 

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ. ɺ ʧʨʦʛʨʘʤʤʝ ʨʝʘʣʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: ʩʦʭʨʘʥʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʪʩʣʝʞʠʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ ʧʘʮʠʝʥʪʦʤ, ʧʦʩʪʨʦʝʥʠʝ 

ʠ ʧʝʯʘʪʴ ʦʪʯʝʪʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʦʣʠ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʧʘʮʠʝʥʪ, ʜʦʢʪʦʨ, 

ʘʜʤʠʥʠʩʪʨʘʪʦʨ) ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʫʥʢʮʠʦʥʘʣ. ʇʨʠʤʝʨ 

ʦʪʦʙʨʘʞʝʥʠʷ ʜʝʪʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʛʨʘʬʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 2 ʠ ʨʠʩ. 3. 

 
ʈʠʩ. 2 ʄʦʜʫʣʴ çɸʥʘʣʠʟ ʠ ʩʪʘʪʠʩʪʠʢʘè: ʧʨʦʩʤʦʪʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʳʧʦʣʥʝʥʠʠ 

ʫʧʨʘʞʥʝʥʠʡ 
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ʈʠʩ. 4 ʄʦʜʫʣʴ çɸʥʘʣʠʟ ʠ ʩʪʘʪʠʩʪʠʢʘè: ʧʨʦʩʤʦʪʨ ʛʨʘʬʠʢʘ ʪʦʯʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ 

 

ɼʎʇ ʠʤʝʝʪ ʨʘʟʣʠʯʥʫʶ ʬʦʨʤʫ ʥʝʜʫʛʘ. ʆʧʠʩʘʥʥʳʡ ʚʳʰʝ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʙʱʝʡ (ʢʨʫʧʥʦʡ) ʤʦʪʦʨʢʠ. ʆʜʥʘʢʦ ʥʝʜʫʛ ʤʦʞʝʪ ʧʦʨʘʞʘʪʴ ʠ 

ʨʘʟʚʠʪʠʝ ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ. ʂ ʧʨʠʤʝʨʫ, ʨʝʙʝʥʦʢ ʥʝ ʤʦʞʝʪ ʧʨʘʚʠʣʴʥʦ ʜʝʨʞʘʪʴ ʣʦʞʢʫ, 

ʢʘʨʘʥʜʘʰ, ʥʘʞʠʤʘʪʴ ʥʘ ʢʥʦʧʢʠ. ʆʜʥʦʡ ʠʟ ʧʦʩʣʝʜʥʠʭ ʨʘʟʨʘʙʦʪʦʢ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʧʨʦʪʦʪʠʧʘ ʫʩʪʨʦʡʩʪʚʘ ʠ ʤʝʪʦʜʠʢʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ. ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʧʦʭʦʞʝ ʥʘ ʦʧʠʩʘʥʥʦʝ ʚʳʰʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʙʱʝʡ ʤʦʪʦʨʢʠ, ʦʜʥʘʢʦ ʠʤʝʝʪ 

ʤʥʦʛʦʢʥʦʧʦʯʥʳʡ ʠʥʪʝʨʬʝʡʩ. ɼʣʷ ʵʪʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʨʘʟʨʘʙʦʪʘʥʳ ʠʛʨʳ, ʪʨʝʙʫʶʱʠʝ ʦʪ 

ʨʝʙʝʥʢʘ ʧʨʘʚʠʣʴʥʦʛʦ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʠ ʚ ʟʘʜʘʥʥʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʎʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʝ ʮʝʥʪʨʳ, 

ʙʦʣʴʥʠʮʳ ʠ ʩʝʤʴʠ ʩ ʜʝʪʴʤʠ, ʩʪʨʘʜʘʶʱʠʤʠ ɼʎʇ ʠ ʜʨʫʛʠʤʠ ʙʦʣʝʟʥʷʤʠ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ.  

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʨʘʟʨʘʙʦʪʢʘ ʜʨʫʛʠʭ ʠʛʨ ʜʣʷ ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʪʨʦʡʩʪʚ 

ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʢʘʢ 3D-ʰʣʝʤ ʠ 3D-ʦʯʢʠ. ɹʣʘʛʦʜʘʨʷ ʚʦʩʧʨʠʷʪʠʶ ʦʙʲʝʤʥʦʡ ʢʘʨʪʠʥʢʠ, 

ʧʘʮʠʝʥʪ ʚ ʠʛʨʦʚʦʡ ʬʦʨʤʝ ʚʳʧʦʣʥʷʝʪ ʫʧʨʘʞʥʝʥʠʷ, ʧʨʠʙʣʠʞʝʥʥʳʝ ʢ ʨʝʘʣʴʥʦʩʪʠ, ʯʪʦ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʧʦʟʚʦʣʠʪ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʨʝʘʙʠʣʠʪʘʮʠʠ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʇʨʦʙʣʝʤʘ ʣʝʯʝʥʠʷ ɼʎʇ ʚ ɻʝʨʤʘʥʠʠ ʠ ʤʠʨʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 

http://www.rusmedserv.com/germanytreatment/CerebralPalsyGermany/ 

2. ɿʘʶʥʯʢʦʚʩʢʠʡ ʆ. ʉ. ɺʦʟʤʦʞʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʚ 

ʢʦʨʨʝʢʮʠʦʥʥʦ-ʨʘʟʚʠʚʘʶʱʝʤ ʦʙʫʯʝʥʠʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʩ ʨʘʟʥʳʤʠ ʪʠʧʘʤʠ 

ʦʥʪʦʛʝʥʝʟʘ // ʄʘʪʝʨʠʘʣʳ IV ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʂʦʥʛʨʝʩʩʘ çʄʦʣʦʜʦʝ ʧʦʢʦʣʝʥʠʝ XXI 

ʚʝʢʘ: ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷè. ʂʠʨʦʚ, 2009, ʩ. 

193ð194. 
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ʇʦʛʦʨʻʣʦʚ ɺʽʢʪʦʨ ʄʠʢʦʣʘʡʦʚʠʯ, 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʭʚʦʨʦʙ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʧʨʦʩʧ. ʃʝʥʽʥʘ, ʙʫʜ.4, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ, 61022 

ʊʝʣʝʛʽʥʘ ʅʽʥʘ ɼʤʠʪʨʽʚʥʘ, 

ʢ.ʤʝʜ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʭʚʦʨʦʙ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʧʨʦʩʧ. ʃʝʥʽʥʘ, ʙʫʜ.4, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ, 61022 

ɹʨʝʢ ɺʘʣʝʨʽʷ ɺʘʩʠʣʽʚʥʘ, 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʭʚʦʨʦʙ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʧʨʦʩʧ. ʃʝʥʽʥʘ, ʙʫʜ.4, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ, 61022 

ʄʘʩʣʦʚʘ ɭʚʛʝʥʽʷ ʇʘʚʣʽʚʥʘ, 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʭʚʦʨʦʙ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʧʨʦʩʧ. ʃʝʥʽʥʘ, ʙʫʜ.4, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ, 61022 

ʄʝʱʘʥʽʥʘ ɼʘʨôʷ ʈʫʩʣʘʥʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ III ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʧʨʦʩʧ. ʃʝʥʽʥʘ, ʙʫʜ.4, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ, 61022 

 

ʊɽʈɸʇɯʗ ʅɽɼʆʉʊɸʊʅʆʉʊɯ ʂʈʆɺʆʆɹɯɻʋ ʋ ʍɺʆʈʀʍ  

ʍʈʆʅɯʏʅʀʄ ʃɽɻɽʅɽɺʀʄ ʉɽʈʎɽʄ 

ɸʥʦʪʘʮʽʷ: ʋ 20 ʭʚʦʨʠʭ ʭʨʦʥʽʯʥʠʤ ʣʝʛʝʥʝʚʠʤ ʩʝʨʮʝʤ ʟ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʢʨʦʚʦʦʙʽʛʫ, 

ʷʢʽ ʧʨʠʡʤʘʣʠ ʘʥʪʘʛʦʥʽʩʪ ʨʝʮʝʧʪʦʨʽʚ ʘʥʛʽʦʪʝʥʟʠʥʫ II ʪʝʣʤʽʩʘʨʪʘʥ (ʛʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ) ʪʘ 

39 ʭʚʦʨʠʭ, ʱʦ ʧʨʠʡʤʘʣʠ ʪʝʣʤʽʩʘʨʪʘʥ ʟ ʪʦʨʘʩʝʤʽʜʦʤ (ʦʩʥʦʚʥʘ ʛʨʫʧʘ), ʚʠʚʯʘʣʠʩʴ 

ʧʦʢʘʟʥʠʢʠ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʛʘʟʠ ʢʨʦʚʽ, ʨʝʥʽʥ-ʘʥʛʽʦʪʝʥʟʽʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʾ ʩʠʩʪʝʤʠ, ʚʤʽʩʪ 

ʽʦʥʽʚ ʥʘʪʨʽʶ ʽ ʢʘʣʽʶ, ʘ ʪʘʢʦʞ ʜʠʥʘʤʽʢʫ ʝʥʜʦʪʝʣʽʥʫ-1. ʋ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ, ʷʢʽ 

ʧʨʠʡʤʘʣʠ ʪʝʣʤʽʩʘʨʪʘʥ ʟ ʪʦʨʘʩʝʤʽʜʦʤ, ʙʫʣʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʧʦʟʠʪʠʚʥʽ ʢʣʽʥʽʯʥʦ-

ʣʘʙʦʨʘʪʦʨʥʽ ʟʤʽʥʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʽʜʪʚʦʨʝʥʥʷ ʛʝʦʤʝʪʨʽʾ ʤʽʦʢʘʨʜʫ ʭʚʦʨʠʭ ʭʨʦʥʽʯʥʠʤ 

ʣʝʛʝʥʝʚʠʤ ʩʝʨʮʝʤ, ʥʽʞ ʫ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʭʨʦʥʽʯʥʝ ʣʝʛʝʥʝʚʝ ʩʝʨʮʝ, ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʢʨʦʚʦʦʙʽʛʫ, ʪʝʣʤʽʩʘʨʪʘʥ, 

ʪʝʣʤʽʩʘʨʪʘʥ + ʪʦʨʘʩʝʤʽʜÈ. 
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Summary: There were investigated 20 patients suffered from chronic pulmonary heart 

with insufficiency of blood circulation treated by angiotensine II receptor antagonist 

telmisartan (comparative group) and 39 patients cured by telmisartan with torasemid (main 

group). Hemodynamics, blood gasses, renin-angiotensin-aldosteron rates, content of 

potassium and natrium ions and dynamics of endotelin-1 were investigated. There were 

discovered that more positive clinical-laboratory dynamics, pointed at reconstruction of 

miocardial geometry were in the main group than in comparative one. 
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ɺʉʊʋʇ ɿʘ ʦʩʪʘʥʥʽʡ ʯʘʩ ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʭʨʦʥʽʯʥʠʭ ʦʙʩʪʨʫʢʪʠʚʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʣʝʛʝʥʴ (ʍʆɿʃ). ɺʽʜ 4 ʜʦ 10 % ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ ʤʘʶʪʴ 

ʢʣʽʥʽʯʥʦ ʚʠʨʘʞʝʥʽ ʩʪʘʜʽʾ ʍʆɿʃ. ɺ ʋʢʨʘʾʥʽ ʙʣʠʟʴʢʦ 7 % ʧʨʘʮʝʟʜʘʪʥʠʭ ʦʩʽʙ ʩʪʨʘʞʜʘʶʪʴ 

ʥʘ ʮʝ ʟʘʭʚʦʨʶʚʘʥʥʷ [1, 2]. ʍʆɿʃ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʨʦʛʨʝʩʫʶʯʦʶ ʙʨʦʥʭʽʘʣʴʥʦʶ 
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ʦʙʩʪʨʫʢʮʽʻʶ, ʘ ʟʘʛʦʩʪʨʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥ ʥʦʨʤʘʣʴʥʦʾ 

ʜʦʙʦʚʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʠʤʧʪʦʤʽʚ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʩʝʨʝʜʥʴʦʛʦ ʪʠʩʢʫ ʫ ʣʝʛʝʥʝʚʽʡ ʘʨʪʝʨʽʾ 

(ʉʊʃɸ), ʥʘʩʣʽʜʢʦʤ ʷʢʦʾ ʻ ʭʨʦʥʽʯʥʝ ʣʝʛʝʥʝʚʝ ʩʝʨʮʝ (ʍʃʉ). ɿʘʪʨʠʤʢʘ ʨʽʜʠʥʠ ʫ ʚʝʣʠʢʦʤʫ 

ʢʦʣʽ ʢʨʦʚʦʦʙʽʛʫ ʧʦʚóʷʟʘʥʘ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʚʥʫʪʨʽʰʥʴʦʪʦʨʘʢʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʷʢʠʡ 

ʩʧʦʥʫʢʘʻ ʝʢʩʪʨʘʪʝʨʦʢʘʣʴʥʦʤʫ ʜʝʧʦʥʽʨʦʚʘʥʥʶ ʢʨʦʚʽ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʻ ʦʩʥʦʚʥʦʶ 

ʧʨʠʯʠʥʦʶ ʨʦʟʚʠʪʢʫ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʢʨʦʚʦʦʙʽʛʫ (ʅʂ) ʫ ʭʚʦʨʠʭ ʍʃʉ. ɿʘʪʨʠʤʫʚʘʥʥʷ 

ʥʘʜʣʠʰʢʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʜʠʥʠ ʧʦʛʽʨʰʫʻ ʛʘʟʦʦʙʤʽʥ. ʅʘʨʦʩʪʘʶʯʘ ʛʽʧʝʨʢʘʧʥʽʷ ʟʥʠʞʫʻ 

ʧʝʨʠʬʝʨʠʯʥʠʡ ʩʫʜʠʥʥʠʡ ʦʧʽʨ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʝʥʦʟʥʦʛʦ ʟʘʩʪʦʶ ʡ ʧʝʨʝʤʽʱʝʥʥʶ 

ʨʽʜʠʥʠ ʽʟ ʩʫʜʠʥ ʚ ʪʢʘʥʠʥʠ. ʇʨʠ ʮʴʦʤʫ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʮʠʨʢʫʣʷʮʽʾ ʢʨʦʚʽ ʩʪʠʤʫʣʶʻ 

ʧʨʦʜʫʢʮʽʶ ʨʝʥʽʥʫ, ʘʥʛʽʦʪʝʥʟʠʥʫ ʪʘ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʱʦ ʩʧʨʠʷʻ ʟʘʪʨʠʤʮʽ ʽʦʥʽʚ ʥʘʪʨʽʶ ʽ 

ʚʦʜʠ ʪʘ ʟʤʝʥʰʝʥʥʶ ʜʽʫʨʝʟʫ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʮʝʡ ʯʘʩ ʜʦʚʝʜʝʥʦ, ʱʦ ʘʣʴʜʦʩʪʝʨʦʥ ʚʧʣʠʚʘʻ ʥʘ 

ʟʤʽʥʠ ʛʝʦʤʝʪʨʽʾ ʤʽʦʢʘʨʜʫ ʪʘ ʩʧʦʥʫʢʘʻ ʜʦ ʨʦʟʚʠʪʢʫ ʬʽʙʨʦʟʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʣʝʛʝʥʝʚʘ 

ʛʽʧʝʨʪʝʥʟʽʷ ʪʘ ʥʘʙʨʷʢʦʚʠʡ ʩʠʥʜʨʦʤ - ʮʝ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʯʠʥʥʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʍʃʉ [2, 3, 

4]. 

ʋ ʪʝʨʘʧʽʾ ʅʂ ʭʚʦʨʠʭ ʥʘ ʍʃʉ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʽʥʛʽʙʽʪʦʨʠ ʘʥʛʽʦʪʝʥʟʠʥ 

ʧʝʨʝʪʚʦʨʶʶʯʠʡ ʬʝʨʤʝʥʪ, ʙʣʦʢʘʪʦʨʠ ʨʝʮʝʧʪʦʨʽʚ ʘʥʛʠʦʪʝʥʟʠʥʘ II (ɹʈɸ II ) ï ʪʘ 

ʜʽʫʨʝʪʠʢʠ [2, 3, 5]. ɿ ʩʫʯʘʩʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʚʽʜʦʤʘ ʘʥʪʠʥʘʙʨʷʢʦʚʘ ʜʽʷ ʪʦʨʘʩʝʤʽʜʫ 

[6]. ɺʧʨʦʚʘʜʞʝʥʥʷ ʚ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ ɹʈɸ II ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʪʝʣʴʤʽʩʘʨʪʘʥʫ 

ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʛʽʧʦʪʝʥʟʠʚʥʠʡ ʝʬʝʢʪ ʦʙʫʤʦʚʣʝʥʠʡ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʠʜʫ 

ʘʟʦʪʫ (NO) ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʩʪʽʡʢʦʶ ʚʘʟʦʜʠʣʘʪʘʮʽʻʶ [7, 8, 9]. ɸʣʝ ʡʦʛʦ ʫʥʽʢʘʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʫ ʧʦʚʥʽʡ ʤʽʨʽ ʚʧʣʠʚʘʪʠ, ʪʦʙʪʦ ʛʘʣʴʤʫʚʘʪʠ ʨʦʟʚʠʪʦʢ 

ʥʘʙʨʷʢʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʫ ʭʚʦʨʠʭ ʍʃʉ ʪʦʤʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦ ʪʝʨʘʧʽʾ ʮʠʭ ʭʚʦʨʠʭ 

ʜʦʜʘʪʢʦʚʦ ʚʢʣʶʯʘʪʠ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʟ ʜʽʫʨʝʪʠʯʥʦʶ ʜʽʻʶ. ʊʦʨʘʩʝʤʽʜ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʮʝ 

ʧʝʪʣʝʚʠʡ ʜʽʫʨʝʪʠʢ, ʘʣʝ ʚ ʜʝʷʢʽʡ ʤʽʨʽ ʚʽʥ ʤʘʻ ʚʣʘʩʪʠʚʦʩʪʽ , ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʪʽʘʟʽʜʦʧʦʜʽʙʥʠʭ ʽ ʢʘʣʽʡʟʙʝʨʝʛʘʶʯʠʭ ʜʽʫʨʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ. ɺʩʝ ʮʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʧʨʠ ʨʽʚʥʠʭ ʢʣʽʥʽʯʥʠʭ ʩʪʘʥʘʭ, ʪʘʢʠʭ ʷʢ ʥʘʙʨʷʢʦʚʠʡ ʩʠʥʜʨʦʤ 

ʨʽʟʥʦʛʦ ʛʝʥʝʟʫ, ʩʝʨʮʝʚʽʡ ʪʘ ʥʠʨʢʦʚʽʡ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʪʘ ʽʥʰʠʭ ʩʪʘʥʘʭ [2, 3, 10]. 

ɹʦ̔ʜʦʩʪʫʧʥʽʩʪʴ ʡʦʛʦ ʫ 2 ʨʘʟʠ ʚʠʱʝ ʥʽʞ ʫ ʬʫʨʦʩʝʤʽʜʘ ʽ ʜʦʩʷʛʘʻ 80-90 % ʧʨʠ ʟʘʩʪʽʡʥʽʡ 

ʩʝʨʮʝʚʽʡ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ʁʦʤʫ ʧʨʠʪʘʤʘʥʥʽ ʪʘʢʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʷʢ 

ʜʦʟʦʟʘʣʝʞʥʽʩʪʴ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʨʽʟʢʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʜʽʫʨʝʟʫ. ʇʨʝʧʘʨʘʪ ʥʘ 80 % 

ʤʝʪʘʙʦʣʽʟʫʻʪʴʩʷ ʫ ʧʝʯʽʥʮʽ. ʇʝʨʽʦʜ ʥʘʧʽʚʚʠʚʝʜʝʥʥʷ ʜʦʩʷʛʘʻ ʜʦ 5 ʛʦʜʠʥ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʡʦʛʦ ʜʦʚʛʦʪʨʠʚʘʣʫ ʜʽʶ. ʇʨʠ ʛʽʧʦʘʣʴʙʫʤʽʥʝʤʽʾ ʽ ʧʨʦʪʝʾʥʝʤʽʾ ʚʽʥ ʚ ʤʝʥʰʽʡ ʤʽʨʽ ʟʚóʷʟʫʻʪʴʩʷ 

ʟ ʘʣʴʙʫʤʽʥʦʤ. ʆʪʨʠʤʘʥʠʡ ʘʥʪʠʘʣʴʜʦʩʪʝʨʦʥʦʚʠʡ ʝʬʝʢʪ ʪʦʨʘʩʝʤʽʜʘ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʽ 

ʧʽʜʪʚʝʨʜʞʝʥʠʡ ʚ ʢʣʽʥʽʮʽ ʚʽʜʦʙʨʘʞʘʻ ʡʦʛʦ ʤʽʥʽʤʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʩʢʨʝʮʽʶ ʢʘʣʽʶ. ɺʩʝ ʮʝ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʛʽʧʦʢʘʣʽʻʤʽʾ ʪʘ ʾʾ ʥʘʩʣʽʜʢʽʚ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʬʫʨʦʩʝʤʽʜʦʤ, ʚʽʥ ʤʘʻ ʚʝʣʠʢʫ ʚʘʟʦʜʽʣʘʪʘʪʦʨʥʫ ʜʽʶ, ʱʦ ʧʦʚóʷʟʘʥʦ ʟ ʧʨʠʛʥʽʯʝʥʥʷʤ 

ʘʥʛʽʦʪʝʥʟʠʥ-II -ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʚʘʟʦʢʦʥʩʪʨʽʢʮʽʾ ʽ ʟʤʝʥʰʝʥʥʷʤ ʯʫʪʣʠʚʦʩʪʽ ʤóʷʟʽʚ ʩʫʜʠʥ 

ʜʦ ʟʚʫʞʫʶʯʦʾ ʜʽʾ ʽʦʥʽʚ ʢʘʣʴʮʽʶ. ʂʨʽʤ ʮʴʦʛʦ, ʦʜʝʨʞʘʥʠʡ ʘʥʪʠʘʣʴʜʦʩʪʝʨʦʥʦʚʠʡ ʝʬʝʢʪ 

ʪʦʨʘʩʝʤʽʜʫ ʜʘʻ ʡʦʤʫ ʜʝʷʢʽ ʧʝʨʝʚʘʛʠ ʫ ʣʽʢʫʚʘʥʥʽ ʭʚʦʨʠʭ ʟ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʢʨʦʚʦʦʙʽʛʫ, ʱʦ, 

ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʥʠʢʥʫʪʠ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʪʝʨʘʧʽʾ 

ʥʘʙʨʷʢʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʫ ʭʚʦʨʠʭ ʍʃʉ [3, 4, 6, 9, 10]. 

ʄʝʪʘ ʨʦʙʦʪʠ - ʦʧʪʠʤʽʟʘʮʽʷ ʣʽʢʫʚʘʥʥʷ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʢʨʦʚʦʦʙʽʛʫ ʫ ʭʚʦʨʠʭ ʍʃʉ. 

ʄɸʊɽʈɯɸʃʀ ɯ ʄɽʊʆɼʀ ʋ ʪʝʨʘʧʝʚʪʠʯʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ɼʂʃ ʩʪ. ʍʘʨʢʽʚ ʚ 2013-

2015 ʨʨ. ʧʽʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʧʝʨʝʙʫʚʘʣʠ 59 ʭʚʦʨʠʭ ʟ ʅʂIIɸ-ɹ ʥʘ ʪʣʽ ʍʃʉ. ʉʝʨʝʜʥʽʡ ʚʽʢ 

ʭʚʦʨʠʭ ʩʢʣʘʚ 66Ñ5 ʨʦʢʽʚ. ɺʩʽ ʭʚʦʨʽ ʦʜʝʨʞʫʚʘʣʠ ʟʘʛʘʣʴʥʦ-ʢʦʤʧʣʝʢʩʥʫ ʪʝʨʘʧʽʶ [2]. 

ʍʚʦʨʠʤ 1 ʛʨʫʧʠ (20 ʯʦʣʦʚʽʢ) ʜʦʜʘʪʢʦʚʦ ʚʢʣʶʯʘʣʠ ʪʝʣʤʽʩʘʨʪʘʥ 80 ʤʛ/ʜʦʙʫ (ʛʨʫʧʘ 

ʧʦʨʽʚʥʷʥʥʷ). ʍʚʦʨʠʤ 2-ʦʾ ʛʨʫʧʠ (39 ʯʦʣʦʚʽʢ) - ʪʝʣʤʽʩʘʨʪʘʥ + ʪʦʨʘʩʝʤʽʜÈ 20 ʤʛ/ʜʦʙʫ 

(ʦʩʥʦʚʥʘ ʛʨʫʧʘ). ʆʙʠʜʚʽ ʛʨʫʧʠ ʭʚʦʨʠʭ ʍʃʉ ʙʫʣʠ ʧʦʨʽʚʥʷʥʽ ʟʘ ʩʪʘʥʦʤ, ʚʽʢʦʤ, ʢʣʽʥʽʢʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʬʦʨʤʦʶ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɺʽʜʟʥʘʯʘʣʘʩʷ ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʘ 

ʽʜʝʥʪʠʯʥʽʩʪʴ ʭʚʦʨʠʭ. 

ʉʪʘʥ ʚʥʫʪʨʽʰʥʴʦʩʝʨʮʝʚʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ɽʭʦʂɻ, ʩʝʨʝʜʥʽʡ 

ʪʠʩʢ ʫ ʣʝʛʝʥʝʚʽʡ ʘʨʪʝʨʽʾ (ʉʊʃɸ) - ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʧʣʝʨɽʭʦʂɻ. ʉʪʘʥ ʛʘʟʦʚʦʛʦ ʩʢʣʘʜʫ 
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ʢʨʦʚʽ ʦʮʽʥʶʚʘʣʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨCO2 ʽ ʨO2 ʚ ʘʨʪʝʨʽʘʣʴʥʽʡ ʢʨʦʚʽ. ʈʽʚʝʥʴ ʝʥʜʦʪʝʣʽʥʘ-1, 

ʨʝʥʽʥʫ, ʘʥʛʽʦʪʝʥʟʠʥʫ, ʘʣʴʜʦʩʪʝʨʦʥʫ ʽ ʮʠʢʣʽʯʥʠʭ ʥʫʢʣʝʦʪʠʜʽʚ ʪʘ ʮʠʪʦʢʽʥʽʚ ʚʠʟʥʘʯʘʣʠ 

ʽʤʤʫʥʦʬʝʨʤʝʥʪʥʠʤ ʤʝʪʦʜʦʤ. 

ʈɽɿʋʃʔʊɸʊʀ ɼʆʉʃɯɼɾɽʅʔ ʊɸ ɰʍ ʆɹɻʆɺʆʈɽʅʅʗ ʅʘ ʪʣʽ ʧʨʦʚʝʜʝʥʦʾ 

ʪʝʨʘʧʽʾ ʫ ʭʚʦʨʠʭ 2-ʦʾ ʛʨʫʧʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʭʚʦʨʠʤʠ 1-ʦʾ ʛʨʫʧʠ 

ʚʽʜʟʥʘʯʘʣʦʩʷ ʟʥʘʯʥʝ ʧʦʣʽʧʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʭʚʦʨʠʭ: ʟʤʝʥʰʫʚʘʣʘʩʷ ʟʘʜʠʰʢʘ ʪʘ 

ʷʜʫʛʘ, ʩʣʘʙʢʽʩʪʴ, ʥʝʟʜʫʞʘʥʥʷ. ʇʨʠ ʧʘʣʴʧʘʮʽʾ ʚʠʟʥʘʯʘʣʠ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʧʝʯʽʥʢʠ ʪʘ 

ʧʨʘʢʪʠʯʥʦ ʟʥʠʢʘʣʠ ʥʘʙʨʷʢʠ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʧʦʣʽʧʰʝʥʥʷʤ 

ʧʝʨʝʥʝʩʝʥʥʷ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʇʦʢʘʟʥʠʢʠ ʉʊʃɸ, ʌɺ, ʏʉʉ ʫ ʭʚʦʨʠʭ ʟ ʅʂ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1. 
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*
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ʈʠʩ. 1. ʇʦʢʘʟʥʠʢʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʫ ʭʚʦʨʠʭ ʍʃʉ ʧʽʜ ʚʧʣʠʚʦʤ  

ʪʝʣʤʽʩʘʨʪʘʥʘ ʽ ʡʦʛʦ ʢʦʤʙʽʥʘʮʽʾ ʟ ʪʦʨʘʩʝʤʽʜʦʤÈ. 

ʇʨʠʤʽʪʢʘ. * - ʨ < 0,05 - ʚʽʜʤʽʥʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʠʤʠ ʜʦ ʣʽʢʫʚʘʥʥʷ. 

 ʊʫʪ ʪʘ ʥʘ ʨʠʩ. 2-4. 

 

ʇʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʪʝʣʤʽʩʘʨʪʘʥʦʤ ʟ ʪʦʨʘʩʝʤʽʜʦʤ ʚʽʜʤʽʯʘʣʦʩʴ ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ 

ʉʊʃɸ, ʏʉʉ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʬʨʘʢʮʽʾ ʚʠʢʠʜʫ. ʇʦʟʠʪʠʚʥʽ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʮʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʙʣʦʢʫʶʪʴ ʧʨʝʩʦʨʥʽ ʩʠʩʪʝʤʠ ʭʚʦʨʠʭ 

ʍʃʉ ʪʘ ʚʠʢʣʠʢʘʶʪʴ ʪʢʘʥʠʥʥʫ ʨʝʣʘʢʩʘʮʽʶ ʽ ʚʘʟʦʜʠʣʘʪʘʮʽʶ. ʊʘʢʽ ʧʦʟʠʪʠʚʥʽ ʟʤʽʥʠ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʷ ʧʦʣʽʧʰʝʥʥʷʤ ʬʫʥʢʮʽʾ ʛʘʟʦʚʦʛʦ ʩʢʣʘʜʫ ʢʨʦʚʽ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ 

ʨʠʩ. 2. 
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ʜʦ ʣʽʢʫʚʘʥʥʷʧʽʩʣʷ ʜʦ ʣʽʢʫʚʘʥʥʷʧʽʩʣʷ

1 ʛʨʫʧʘ  (n=20) 2 ʛʨʫʧʘ  (n=39)

ʈʆ2,  ʤʤ ʨʪ.ʩʪ. ʈʉʆ2,  ʤʤ ʨʪ.ʩʪ.

* *

*

 
ʈʠʩ. 2. ʇʦʢʘʟʥʠʢʠ ʛʘʟʦʚʦʛʦ ʩʢʣʘʜʫ ʢʨʦʚʽ ʫ ʭʚʦʨʠʭ ʍʃʉ ʧʽʜ ʚʧʣʠʚʦʤ  

ʪʝʣʤʽʩʘʨʪʘʥʫ ʽ ʡʦʛʦ ʢʦʤʙʽʥʘʮʽʾ ʟ ʪʦʨʘʩʝʤʽʜʦʤÈ. 

 

ʇʦʢʘʟʥʠʢʠ ʨʝʥʽʥ-ʘʥʛʽʦʪʝʥʟʠʥ-ʘʣʜɹʦʩʪʝʨʦʥʦʚʦʾ ʩʠʩʪʝʤʠ (ʈɸɸʉ) ʽ ʚʤʽʩʪ ʽʦʥʽʚ 
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ʥʘʪʨʽʶ ʡ ʢʘʣʽʶ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʥʘ ʪʣʽ ʪʝʨʘʧʽʾ ʪʝʣʤʽʩʘʨʪʘʥʦʤ ʽ ʡʦʛʦ ʢʦʤʙʽʥʘʮʽʾ ʟ 

ʪʦʨʘʩʝʤʽʜʦʤÈ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 3, 4. 
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1 ʛʨʫʧʘ  (n=20) 2 ʛʨʫʧʘ  (n=39)

ʈʝʥʽʥ,  ʥʛ/ʤʦʣ/ʛʦʜð1ɸʥʛʽʦʪʝʥʟʠʥ II,  ʥʛ/ʤʦʣʂʘʣʽʡ,  ʤʤʦʣʴ/ʣ

*

*

*

*

 
ʈʠʩ. 3. ʇʦʢʘʟʥʠʢʠ ʨʝʥʽʥʫ, ʘʥʛʽʦʪʝʥʟʠʥʫ ʽ ʚʤʽʩʪ ʢʘʣʽʶ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ  

ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʣʤʽʩʘʨʪʘʥʘ ʽ ʡʦʛʦ ʢʦʤʙʽʥʘʮʽʾ ʟ ʪʦʨʘʩʝʤʽʜʦʤÈ. 
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ʜʦ ʣʽʢʫʚʘʥʥʷʧʽʩʣʷ ʜʦ ʣʽʢʫʚʘʥʥʷʧʽʩʣʷ

1 ʛʨʫʧʘ  (n=20) 2 ʛʨʫʧʘ  (n=39)

ɸʣʴʜʦʩʪʝʨʦʥ,  ʥʛ/ʤʦʣʅʘʪʨʽʡ,  ʤʤʦʣʴ/ʣ

**

 
ʈʠʩ. 4. ʇʦʢʘʟʥʠʢʠ ʘʣʴʜʦʩʪʝʨʦʥʫ ʽ ʚʤʽʩʪ ʥʘʪʨʽʶ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ  

ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʣʤʽʩʘʨʪʘʥʘ ʽ ʡʦʛʦ ʢʦʤʙʽʥʘʮʽʾ ʟ ʪʦʨʘʩʝʤʽʜʦʤÈ. 

 

ɿʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʈɸɸʉ ʽ ʚʤʽʩʪ ʽʦʥʽʚ ʥʘʪʨʽʶ ʽ ʢʘʣʽʶ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʘ ʪʣʽ 

ʪʝʨʘʧʽʾ ʪʝʣʤʽʩʘʨʪʘʥʘ ʽ ʡʦʛʦ ʢʦʤʙʽʥʘʮʽʾ ʟ ʪʦʨʘʩʝʤʽʜʦʤÈ, ʩʚʽʜʯʘʪʴ, ʱʦ ʩʚʦʾ ʝʬʝʢʪʠ ʮʽ 

ʧʨʝʧʘʨʘʪʠ ʨʝʘʣʽʟʫʶʪʴ ʯʝʨʝʟ ʈɸɸʉ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʘʥʛʽʦʪʝʥʟʠʥʫ II ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʫ 2-ʡ ʛʨʫʧʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɿʥʠʞʝʥʥʷ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʫ 2-ʡ ʛʨʫʧʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʚʽʜʯʠʪʴ, ʱʦ ʢʦʤʙʽʥʘʮʽʷ ʮʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʚʽʜʧʦʚʽʜʘʻ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʾʭ ʚʢʣʶʯʝʥʥʷ ʜʦ ʪʝʨʘʧʽʾ ʅʂ ʫ ʭʚʦʨʠʭ ʍʃʉ. ʉʪʘʥ ʢʦʤʧʝʥʩʘʮʽʾ ʅʂ 

ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʽʦʥʽʚ ʥʘʪʨʽʶ, ʟʙʽʣʴʰʝʥʥʷʤ ʦʙóʻʤʫ ʚʠʜʽʣʝʥʥʷ ʩʝʯʽ ʙʝʟ 

ʧʦʤʽʪʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʩʝʯʦʚʠʜʽʣʝʥʥʷ ʽ ʟʥʠʢʥʝʥʥʷʤ ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʘʙʨʷʢʽʚ ʫ 

ʭʚʦʨʠʭ ʍʃʉ, ʦʩʦʙʣʠʚʦ, ʫ 2-ʡ ʛʨʫʧʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʇʦʣʽʧʰʝʥʥʷ ʢʣʽʥʽʢʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʷʚʽʚ ʍʃʉ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʤʽʥʘʤʠ 

ʮʠʢʣʽʯʥʦʛʦ ʛʫʘʥʽʥʤʦʥʦʬʦʩʬʘʪʫ (ʮɻʄʌ) ʽ ʝʥʜʦʪʝʣʽʥʘ-1, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʨʠʩ. 5. 
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ʮɻʄʌ,  ʥʤʦʣʴ/ʣ ʝʥʜʦʪʝʣʽʥ-1,  ʧʛ/ʤʦʣ
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ʈʠʩ. 5. ɿʤʽʥʘ ʩʪʘʥʫ ʥʫʢʣʝʦʪʠʜʽʚ ʽ ʝʥʜʦʪʝʣʽʥʘ-1 ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ  

ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʣʤʽʩʘʨʪʘʥʘ ʽ ʡʦʛʦ ʢʦʤʙʽʥʘʮʽʾ ʟ ʪʦʨʘʩʝʤʽʜʦʤÈ. 

ʇʨʠʤʽʪʢʘ. * - p < 0,05 - ʚʽʜʤʽʥʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʜʦʨʦʚʠʤʠ. 

 

ʊʘʢʽ ʟʤʽʥʠ ʩʪʘʥʫ ʮɻʄʌ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʦʢʩʠʜʫ ʘʟʦʪʘ, ʷʢʠʡ ʚʠʢʣʠʢʘʻ ʩʫʜʠʥʥʫ ʨʝʣʘʢʩʘʮʽʶ, ʚʽʜʧʦʚʽʜʴ ʷʢʦʾ ʻ ʟʥʠʞʝʥʥʷ ʨʽʚʥʶ 

ʉʊʃɸ, ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʥʘ ʨʠʩ. 1. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 1-5 ʮʠʬʨʦʚʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʥʘ ʢʦʨʠʩʪʴ ʪʦʛʦ, ʱʦ 

ʪʝʣʤʽʩʘʨʪʘʥ ʟ ʪʦʨʘʩʝʤʽʜʦʤÈ ʩʚʦʾ ʚʧʣʠʚʠ ʨʝʘʣʽʟʫʶʪʴ ʯʝʨʝʟ ʈɸɸʉ. ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ 

ʤʘʻ ʚʧʣʠʚ ʥʘ ʘʣʴʜʦʩʪʝʨʦʥ ʽ ʝʥʜʦʪʝʣʽʥ-1, ʱʦ ʩʧʦʥʫʢʘʻ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʾ ʝʥʜʦʪʝʣʽʶ 

ʪʘ ʛʝʦʤʝʪʨʽʾ ʤʽʦʢʘʨʜʫ ʭʚʦʨʠʭ ʍʃʉ. 

ɺʀʉʅʆɺʂʀ 1. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʣʤʽʩʘʨʪʘʥʫ ʫ ʢʦʤʙʽʥʘʮʽʾ ʟ ʪʦʨʘʩʝʤʽʜʦʤÈ ʫ 

ʢʦʤʧʣʝʢʩʥʽʡ ʪʝʨʘʧʽʾ ʭʚʦʨʠʭ ʍʃʉ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʧʦʣʽʧʰʝʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ 

ʚʥʫʪʨʽʰʥʴʦʩʝʨʮʝʚʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʪʘ ʟʤʝʥʰʝʥʥʷʤ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʥʝʜʦʩʪʘʪʥʦʩʪʽ 

ʢʨʦʚʦʦʙʽʛʫ. 

2. ʇʦʟʠʪʠʚʥʽ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʈɸɸʉ, ʝʥʜʦʪʝʣʽʥʫ-1 ʧʽʜ ʚʧʣʠʚʦʤ ʮʽʻʾ ʢʦʤʙʽʥʘʮʽʾ 

ʧʨʝʧʘʨʘʪʽʚ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʾ ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ ʘ ʪʘʢʦʞ 

ʛʝʦʤʝʪʨʽʾ ʩʝʨʮʷ ʫ ʭʚʦʨʠʭ ʍʃʉ. 

3. ʊʝʨʘʧʽʷ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʢʨʦʚʦʦʙʽʛʫ ʫ ʭʚʦʨʠʭ ʍʃʉ ʪʝʣʤʽʩʘʨʪʘʥʦʤ ʽ ʡʦʛʦ 

ʢʦʤʙʽʥʘʮʽʾ ʟ ʪʦʨʘʩʝʤʽʜʦʤÈ ʢʣʽʥʽʯʥʦ ʥʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʷ ʦʟʥʘʢʘʤʠ ʧʦʨʫʰʝʥʥʷ ʽʦʥʥʦʛʦ 

ʦʙʤʽʥʫ ʥʘʪʨʽʶ ʡ ʢʘʣʽʶ, ʱʦ ʜʘʻ ʧʽʜʩʪʘʚʠ ʜʣʷ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ 

ʢʦʤʙʽʥʘʮʽʾ ʫ ʪʝʨʘʧʽʾ ʭʚʦʨʠʭ ʍʃʉ. 
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ORGANIZING AND HOLDING CULTURAL AND ART EVENTS  

WITH STUDENTS -MUSICIANS  

Abstract. Problems in terms of organizing and holding cultural and art events with 

students-musicians are provided in this article. The structure and description of practical 

holding of this activity on the subject çMusic of waterè are also given in the article in 

question.  

Keywords: cultural and art events, students-musicians, public performance, music, 

water.  

 

ʋ ʩʫʯʘʩʥʦʤʫ ʫʢʨʘʾʥʩʴʢʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʧʝʨʝʜ ʤʘʡʙʫʪʥʽʤʠ ʬʘʭʽʚʮʷʤʠ ʤʠʩʪʝʮʴʢʠʭ 

ʜʠʩʮʠʧʣʽʥ ʧʦʩʪʘʻ ʯʠʤʘʣʦ ʚʠʢʣʠʢʽʚ. ʉʫʯʘʩʥʠʡ ʤʫʟʠʢʘʥʪ-ʧʨʦʬʝʩʽʦʥʘʣ ï ʮʝ, ʧʝʨʰ ʟʘ ʚʩʝ, ï 

ʚʠʩʦʢʦʦʩʚʽʯʝʥʘ ʦʩʦʙʠʩʪʽʩʪʴ, ʷʢʘ ʟʜʘʪʥʘ ʥʝ ʣʠʰʝ ʚʦʣʦʜʽʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʟʘʩʦʙʘʤʠ 

ʤʫʟʠʯʥʦʾ ʚʠʨʘʟʥʦʩʪʽ, ʟʘʩʚʦʻʥʠʤʠ ʫ ʚʠʰʽ, ʘ ʡ ʙʫʪʠ ʦʙʽʟʥʘʥʦʶ ʟ ʥʦʚʽʪʥʽʤʠ ʧʝʜʘʛʦʛʽʯʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ, ʫʤʽʪʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʙʫʪʽ ʟʥʘʥʥʷ ʚ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʋ ʨʝʘʣʽʟʘʮʽʾ 

ʮʠʭ ʟʘʚʜʘʥʴ ʚʘʨʪʦ ʧʨʠʜʽʣʠʪʠ ʟʥʘʯʥʫ ʫʚʘʛʫ ʢʫʣʴʪʫʨʥʦ-ʤʠʩʪʝʮʴʢʠʤ ʟʘʭʦʜʘʤ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʘʢʦʧʠʯʠʪʠ ʧʝʚʥʠʡ ʜʦʩʚʽʜ ʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʽ ʧʦʟʘʘʫʜʠʪʦʨʥʠʭ ʟʘʭʦʜʽʚ, ʱʦ ʧʦʚôʷʟʘʥʽ ʽʟ ʨʽʟʥʦʤʘʥʽʪʥʦʶ 

ʧʽʟʥʘʚʘʣʴʥʦ-ʪʚʦʨʯʦʶ ʜʽʷʣʴʥʽʩʪʶ ʩʪʫʜʝʥʪʽʚ, ʾʭ ʟʜʘʪʥʽʩʪʶ ʪʦʯʥʦ ʧʝʨʝʜʘʪʠ ʚ ʥʦʪʥʦʤʫ 

ʪʝʢʩʪʽ ʟʘʜʫʤ ʢʦʤʧʦʟʠʪʦʨʘ.  

ʇʠʪʘʥʥʷ ʱʦʜʦ ʟʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ ʜʦ ʢʦʥʮʝʨʪʥʠʭ, ʧʫʙʣʽʯʥʠʭ ʚʠʩʪʫʧʽʚ 

ʚʠʩʚʽʪʣʝʥʽ ʚ ʧʨʘʮʷʭ ʀ. ɻʦʬʤʘʥʘ, ɻ. ʅʝʡʛʘʫʟʘ, ɺ. ʇʝʪʨʫʰʠʥʘ, ʉ. ʌʝʡʥʙʝʨʛʘ [3; 5; 6; 7] ʪʘ 

ʽʥʰʠʭ ʥʘʫʢʦʚʮʽʚ, ʷʢʽ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʢʫʣʴʪʫʨʥʦ-ʤʠʩʪʝʮʴʢʠʭ ʟʘʭʦʜʽʚ, 

ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʤʦʣʦʜʴ ʧʨʠʚʯʘʻʪʴʩʷ ʜʦ ʩʫʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʙʫʚʘʻ ʟʥʘʥʥʷ, ʜʦʩʚʽʜ. 

ʇʨʦʪʝ ʮʷ ʧʨʦʙʣʝʤʘ ʥʝ ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʨʦʟʚôʷʟʘʥʦʶ ʡ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʜʝ ʚʘʨʪʦ ʟʨʦʙʠʪʠ ʘʢʮʝʥʪ ʥʘ ʙʽʣʴʰ ʷʢʽʩʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʩʪʫʜʝʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʫʟʠʯʥʦʛʦ 

ʤʠʩʪʝʮʪʚʘ.  

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʨʦʟʢʨʠʪʠ ʩʧʝʮʠʬʽʢʫ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʢʫʣʴʪʫʨʥʦ-

ʤʠʩʪʝʮʴʢʠʭ ʟʘʭʦʜʽʚ ʟʽ ʩʪʫʜʝʥʪʘʤʠ-ʤʫʟʠʢʘʥʪʘʤʠ. 
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ʂʫʣʴʪʫʨʥʦ-ʤʠʩʪʝʮʴʢʠʡ ʟʘʭʽʜ ï ʮʝ ʮʽʣʝʩʧʨʷʤʦʚʘʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʧʦʟʘʘʫʜʠʪʦʨʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʷʢʘ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʢʫʣʴʪʫʨʥʦʛʦ ʨʽʚʥʷ ʫʯʘʩʥʠʢʽʚ, ʨʦʟʚʠʪʢʦʚʽ ʾʭʥʽʭ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ, ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ. ɼʣʷ ʩʪʫʜʝʥʪʽʚ-ʤʫʟʠʢʘʥʪʽʚ ʧʦʜʽʙʥʽ ʟʘʭʦʜʠ ï ʮʝ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʩʚʦʶ ʟʜʘʪʥʽʩʪʴ ʫʩʚʽʜʦʤʠʪʠ ʪʘ ʧʝʨʝʜʘʪʠ ʝʤʦʮʽʡʥʦ-

ʦʙʨʘʟʥʫ ʩʬʝʨʫ ʤʫʟʠʯʥʦʛʦ ʪʚʦʨʫ, ʦʚʦʣʦʜʽʪʠ ʟʘʩʦʙʘʤʠ ʭʫʜʦʞʥʴʦ ʪʚʦʨʯʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ 

ʚʪʽʣʠʪʠ ʾʭ ʚ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦ-ʚʠʢʦʥʘʚʩʴʢʽʡ ʤʘʡʩʪʝʨʥʦʩʪʽ. 

ɻ. ʅʝʡʛʘʫʟ ʥʘʛʦʣʦʰʫʚʘʚ, ʱʦ çʚʠʢʦʥʘʥʥʷ ʪʽʣʴʢʠ ʪʦʜʽ ʤʦʞʝ ʙʫʪʠ ʜʦʙʨʠʤ, ʭʫʜʦʞʥʽʤ, 

ʢʦʣʠ ʚʩʽ ʥʝʩʢʽʥʯʝʥʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʠʢʦʥʘʚʩʴʢʽ ʟʘʩʦʙʠ ʤʠ ʫʟʛʦʜʞʫʻʤʦ ʧʦʚʥʽʩʪʶ ʟ 

ʪʚʦʨʦʤ, ʡʦʛʦ ʟʘʜʫʤʦʤ, ʟʤʽʩʪʦʤ, ʧʝʨʰ ʟʘ ʚʩʝ ʟ ʡʦʛʦ ʬʦʨʤʘʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ï 

ʘʨʭʽʪʝʢʪʦʥʽʢʦʶ, ʽʟ ʩʘʤʦʶ ʢʦʤʧʦʟʠʮʽʻʶ, ʽʟ ʪʠʤ ʨʝʘʣʴʥʠʤ ʦʨʛʘʥʽʟʦʚʘʥʠʤ ʟʚʫʢʦʚʠʤ 

ʤʘʪʝʨʽʘʣʦʤ, ʷʢʠʡ ʤʠ ʧʦʚʠʥʥʽ çʚʠʢʦʥʘʚʩʴʢʽ ʦʙʨʦʙʠʪʠè [5, ʩ. 56].  

ʎʽ ʧʨʠʥʮʠʧʠ, ʙʫʜʫʯʠ ʫʩʚʽʜʦʤʣʝʥʠʤʠ, ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʚʘʞʣʠʚʽ ʢʦʦʨʜʠʥʘʪʠ 

ʤʘʡʙʫʪʥʴʦʛʦ ʪʨʘʢʪʫʚʘʥʥʷ ʤʫʟʠʯʥʦʛʦ ʪʚʦʨʫ. ɼʽʡʩʥʦ, ʦʩʪʘʥʥʽʡ ʝʪʘʧ, ʢʦʣʠ ʪʚʽʨ ʟʘʟʚʫʯʠʪʴ 

ʧʝʨʝʜ ʩʣʫʭʘʮʴʢʦʶ ʘʫʜʠʪʦʨʽʻʶ, ʛʨʘʚʮʶ ʥʘʣʝʞʠʪʴ ʧʨʦʡʪʠ ʜʦʚʛʠʡ ʪʚʦʨʯʠʡ ʰʣʷʭ: ʚʽʜ 

ʧʝʨʰʦʛʦ ʟʥʘʡʦʤʩʪʚʘ ʟ ʥʦʪʥʠʤ ʪʝʢʩʪʦʤ, ʩʢʨʽʟʴ ʫʩʽ ʝʪʘʧʠ ʪʨʠʚʘʣʦʾ ʨʦʙʦʪʠ ʚ ʧʦʜʦʣʘʥʥʽ 

ʪʝʭʥʽʯʥʠʭ ʪʨʫʜʥʦʱʽʚ ï ʜʦ ʧʦʚʥʦʛʦ ʡ ʜʦʩʢʦʥʘʣʦʛʦ ʦʚʦʣʦʜʽʥʥʷ ʟʘʜʫʤʦʤ ʢʦʤʧʦʟʠʪʦʨʘ ʪʘ 

ʥʝʦʙʭʽʜʥʠʤʠ ʟʘʩʦʙʘʤʠ ʜʣʷ ʡʦʛʦ ʚʪʽʣʝʥʥʷ [7, ʩ. 140].  

ɺʠʢʦʥʘʚʩʴʢʘ ʤʘʡʩʪʝʨʥʽʩʪʴ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʷʢ ʚʝʣʠʢʠʤ ʩʪʠʤʫʣʶʶʯʠʤ ʬʘʢʪʦʨʦʤ ʫ 

ʤʫʟʠʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʩʪʫʜʝʥʪʽʚ-ʤʫʟʠʢʘʥʪʽʚ. ʋʩʧʽʭ ʧʫʙʣʽʯʥʦʛʦ ʚʠʩʪʫʧʫ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ 

ʚʨʘʭʫʚʘʥʥʽ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ. ʉʝʨʝʜ ʧʦʟʠʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ ï ʜʦʙʨʝ ʥʘʣʘʰʪʦʚʘʥʠʡ 

ʤʫʟʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʘʢʫʩʪʠʯʥʠʭ ʨʝʧʝʪʠʮʽʡ, ʯʫʜʦʚʘ ʘʢʫʩʪʠʢʘ ʟʘʣʫ, 

ʪʚʦʨʯʝ ʥʘʪʭʥʝʥʥʷ. ʈʘʟʦʤ ʽʟ ʪʠʤ, ʚʘʨʪʦ ʫʩʚʽʜʦʤʠʪʠ, ʱʦ ʢʦʥʮʝʨʪʥʘ ʛʨʘ ʥʝ ʧʦʟʙʘʚʣʝʥʘ 

ʜʫʰʝʚʥʦʛʦ ʡ ʬʽʟʠʯʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʫ, ʷʢʠʡ ʥʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʫʩʫʥʫʪʠ, ʧʦʟʙʫʪʠʩʷ, ʘ ʡ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʠʯʠʥʫ ʾʭ ʚʠʥʠʢʥʝʥʥʷ.  

ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʚʦʣʷ ʚʠʢʦʥʘʚʮʷ, ʷʢʦʶ ʤʘʻ ʚʦʣʦʜʽʪʠ ʢʦʞʝʥ ʛʨʘʚʝʮʴ, 

ʥʘʮʽʣʝʥʘ ʥʘ ʨʦʟʢʨʠʪʪʷ ʩʫʪʽ ʤʫʟʠʯʥʦʛʦ ʪʚʦʨʫ. ʅʘ ʜʫʤʢʫ ɺ. ʇʝʪʨʫʰʠʥʘ, ʩʠʣʘ ʚʦʣʽ 

ʧʦʚôʷʟʘʥʘ ʟ ʧʨʠʡʥʷʪʪʷʤ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʩʚʦʾ ʜʽʾ ʧʝʨʝʜ ʩʘʤʠʤ ʩʦʙʦʶ ʪʘ ʧʝʨʝʜ ʽʥʰʠʤʠ 

ʣʶʜʴʤʠ: çʣʶʜʠʥʘ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʚʣʘʜʫ ʥʘʜ ʩʦʙʦʶ, ʟʘʛʘʣʴʤʫʚʘʪʠ ʤʠʤʦʚʽʣʴʥʽ 

ʽʤʧʫʣʴʩʠ ʡ ʧʦʩʠʣʠʪʠ ʪʽ, ʷʢʽ ʟʜʘʶʪʴʩʷ ʾʡ ʙʘʞʘʥʠʤʠè [6, ʩ. 307]. ʋ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ 

ʙʘʞʘʥʥʷ ʩʫʪʪʻʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʢʫʣʴʪʫʨʥʦ-ʤʠʩʪʝʮʴʢʽ ʟʘʭʦʜʠ, ʢʦʣʠ ʚ ʩʪʫʜʝʥʪʽʚ-

ʤʫʟʠʢʘʥʪʽʚ ʚʠʥʠʢʘʻ ʞʘʛʘ ʚʠʩʪʫʧʘʪʠ ʧʝʨʝʜ ʩʣʫʭʘʯʘʤʠ, ʚʽʜʯʫʚʘʪʠ ʥʘʩʦʣʦʜʫ ʚʽʜ ʛʨʠ 

ʨʦʟʫʤʫ ʪʘ ʫʷʚʠ, ʚʠʨʘʞʝʥʠʭ ʫ ʯʠʩʪʦ ʤʫʟʠʯʥʽʡ ʩʧʝʮʠʬʽʮʽ.  

çɹʫʜʴ-ʷʢʝ ʟʚʝʨʥʝʥʥʷ ʜʦ ʘʫʜʠʪʦʨʽʾ ï ʙʫʜʴ ʪʦ ʤʦʚʘ ʣʽʪʝʨʘʪʫʨʥʘ ʯʠ ʤʫʟʠʯʥʘ ï ʤʘʻ 

ʙʫʪʠ ʚʽʣʴʥʠʤ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʚʠʨʘʞʝʥʥʷʤ, ʢʝʨʦʚʘʥʠʤ ʣʠʰʝ ʟʘʛʘʣʴʥʠʤʠ ʟʘʢʦʥʘʤʠ ʪʘ 

ʧʨʘʚʠʣʘʤʠ ʝʩʪʝʪʠʢʠ; ʚʦʥʦ ʤʘʻ ʙʫʪʠ ʚʽʣʴʥʠʤ, ʱʦʙ ʙʫʪʠ ʭʫʜʦʞʥʽʤ, ʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ, 

ʱʦʙ ʤʘʪʠ ʞʠʪʪʻʚʫ ʩʠʣʫè, ï ʩʪʚʝʨʜʞʫʚʘʚ ɯ. ɻʦʬʤʘʥ [3, ʩ. 34]. 

ɿʘʩʣʫʛʦʚʫʶʪʴ ʥʘ ʫʚʘʛʫ ʩʣʦʚʘ ʩʫʯʘʩʥʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʤʫʟʠʢʦʟʥʘʚʮʷ 

ɺ. ɻʨʘʙʦʚʩʴʢʦʛʦ, ʷʢʠʡ ʥʘʛʦʣʦʰʫʻ, ʱʦ çʚʽʜ ʚʠʢʣʘʜʘʯʽʚ ʤʫʟʠʢʠ ʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ 

ʰʢʦʣʘʭ ï ʚʽʜ ʾʭʥʴʦʾ ʦʙʽʟʥʘʥʦʩʪʽ, ʨʽʚʥʷ ʢʫʣʴʪʫʨʠ, ʧʝʨʝʢʦʥʘʥʦʩʪʽ ʙʘʛʘʪʦ ʟʘʣʝʞʠʪʴ, ʷʢ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʨʝʮʝʧʮʽʷ ʤʫʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʚʟʘʛʘʣʽ, ʡ ʫʢʨʘʾʥʩʴʢʦʾ ʟʦʢʨʝʤʘè 

[4]. ʆʨʛʘʥʽʟʘʮʽʷ ʢʫʣʴʪʫʨʥʦ-ʤʠʩʪʝʮʴʢʠʭ ʟʘʭʦʜʽʚ ʩʪʫʜʝʥʪʽʚ ɺʅɿ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʾʭ 

ʤʘʡʙʫʪʥʴʦʶ ʧʨʦʬʝʩʽʻʶ. ʉʪʨʫʢʪʫʨʘ ʢʫʣʴʪʫʨʥʦ-ʤʠʩʪʝʮʴʢʦʛʦ ʟʘʭʦʜʫ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ 

ʝʪʘʧʠ: 

* ʚʩʪʫʧʥʝ ʩʣʦʚʦ ʚʝʜʫʯʦʾ, ʱʦ ʥʝʩʝ ʚ ʩʦʙʽ ʧʽʟʥʘʚʘʣʴʥʫ ʬʫʥʢʮʽʶ, ʡ ʚʦʜʥʦʯʘʩ 

ʝʤʦʮʽʡʥʦ ʛʦʪʫʻ ʜʦ ʩʧʨʠʡʤʘʥʥʷ; 

* ʤʝʪʘ ʪʘ ʪʚʦʨʯʽ ʟʘʚʜʘʥʥʷ (ʦʩʪʘʥʥʻ ʘʜʨʝʩʫʻʪʴʩʷ ʫʯʘʩʥʠʢʘʤ ʚʠʩʪʫʧʫ); 

* ʟʚʝʨʥʝʥʥʷ ʜʦ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟʘ ʚʽʜʧʦʚʽʜʥʦʶ ʪʝʤʘʪʠʢʦʶ; 

* ʜʦʙʽʨ ʤʫʟʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʞʥʦʛʦ 

ʩʪʫʜʝʥʪʘ, ʩʪʚʦʨʝʥʥʷ ʢʦʥʮʝʨʪʥʦʾ ʧʨʦʛʨʘʤʠ, ʦʬʦʨʤʣʝʥʥʷ ʘʬʽʰʽ; 

* ʢʦʥʮʝʨʪʥʠʡ ʚʠʩʪʫʧ ʩʪʫʜʝʥʪʽʚ ʫ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʠ; 

* ʟʘʢʣʶʯʥʝ ʩʣʦʚʦ ʚʝʜʫʯʦʾ, ʧʽʜʚʝʜʝʥʥʷ ʧʽʜʩʫʤʢʽʚ; 

* ʦʬʦʨʤʣʝʥʥʷ ʧʣʘʥʫ-ʩʮʝʥʘʨʽʶ.  
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ʈʦʟʛʣʷʥʝʤʦ ʢʫʣʴʪʫʨʥʦ-ʤʠʩʪʝʮʴʢʠʡ ʟʘʭʽʜ ʟʘ ʪʝʤʦʶ çʄʫʟʠʢʘ ʚʦʜʠè ʫ ʨʘʤʢʘʭ 

ʧʨʦʛʨʘʤʠ çʋʢʨʘʾʥʩʴʢʝ ʤʫʟʠʯʥʝ ʤʠʩʪʝʮʪʚʦ ʚ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʩʧʽʚʪʦʚʘʨʠʩʪʚʽè, 

ʧʨʠʩʚʷʯʝʥʠʡ ʧʨʦʙʣʝʤʘʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʨʛʘʥʽʟʦʚʫʶʯʠ ʚʠʩʪʫʧ ʩʪʫʜʝʥʪʽʚ 

ʫ ʩʪʽʥʘʭ ʘʢʘʜʝʤʽʾ (ʢʦʥʮʝʨʪ ʢʣʘʩʫ), ʤʠ ʥʘʤʘʛʘʣʠʩʴ ʦʙôʻʜʥʘʪʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʝ 

ʚʠʢʦʥʘʚʩʪʚʦ, ʣʽʪʝʨʘʪʫʨʥʝ ʪʘ ʝʢʨʘʥʥʝ ʤʠʩʪʝʮʪʚʦ, ʷʢ ʨʽʟʥʽ ʛʨʘʥʽ ʦʜʥʦʛʦ ʮʽʣʦʛʦ. ʎʷ 

ʽʥʪʝʛʨʘʮʽʷ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʜʦʧʦʤʦʞʝ ʡ ʚʠʢʦʥʘʚʮʷʤ, ʡ ʩʣʫʭʘʯʘʤ ʫ ʜʦʩʪʘʪʥʽʡ ʤʽʨʽ 

ʚʽʜʯʫʪʠ ʥʘʩʪʨʽʡ ʢʦʤʧʦʟʠʪʦʨʘ, ʧʝʨʝʜʘʪʠ ʡʦʛʦ ʟʘʜʫʤ, ʝʤʦʮʽʡʥʠʡ ʟʤʽʩʪ ʤʠʩʪʝʮʴʢʦʛʦ ʪʚʦʨʫ, 

ʦʨʛʘʥʽʯʥʦ ʟʣʠʪʠʩʷ ʟ ʭʫʜʦʞʥʽʤ ʦʙʨʘʟʦʤ, ʚʽʜʪʚʦʨʠʪʠ ʚ ʟʚʫʢʦʚʦʤʫ ʨʦʟʤʘʾʪʪʽ ʩʠʣʫ-ʩʠʣʝʥʥʫ 

ʪʘʻʤʥʠʮʴ, ʱʦ ʧʨʠʭʦʚʫʻ ʚʦʜʘ.  

ʇʽʩʣʷ ʦʛʦʣʦʰʝʥʥʷ ʪʝʤʠ ʟʘʭʦʜʫ, ʚʝʜʫʯʘ ʟʚʝʨʥʫʣʘ ʫʚʘʛʫ, ʱʦ ʝʢʦʣʦʛʽʯʥʘ ʟʘʛʨʦʟʘ 

(ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʦʢʨʝʤʘ ʚʦʜʥʦʛʦ ʧʨʦʩʪʦʨʫ) ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʪʝ, 

ʱʦ ʣʶʜʠʥʘ ʚʽʜʯʫʚʘʻ ʩʝʙʝ ʛʦʩʧʦʜʘʨʝʤ, ʯʠ ʚʦʣʦʜʘʨʝʤ, ʘ ʥʝ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʫʯʘʩʥʠʢʦʤ ʪʠʭ 

ʛʣʠʙʦʢʠʭ ʟʤʽʥ ʽ ʧʝʨʝʪʚʦʨʝʥʴ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʩʚʽʪʽ. ɺʦʣʦʜʠʤʠʨ ɺʝʨʥʘʜʩʴʢʠʡ, 

ʟʘʩʥʦʚʥʠʢ ʫʯʝʥʥʷ ʧʨʦ ʙʽʦʩʬʝʨʫ ʪʘ ʥʦʦʩʬʝʨʫ, ʥʘʧʦʣʷʛʘʚ ʥʘ ʟʙʝʨʝʞʝʥʥʽ ʨʽʚʥʦʚʘʛʠ ʚ 

ʙʽʦʩʬʝʨʽ, ʦʩʢʽʣʴʢʠ ʮʝ ʧʦʨʫʰʝʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʝʣʠʢʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ. 

ɿʦʢʨʝʤʘ, ʫʯʝʥʠʡ ʩʪʚʝʨʜʞʫʚʘʚ, ʱʦ ʣʶʜʠʥʘ ʧʦʚʠʥʥʘ ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʫʞʠʚʘʪʠ ʟʘʭʦʜʽʚ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʟʙʝʨʝʛʪʠ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ ʥʽʢʦʤʫ ʥʝ ʥʘʣʝʞʥʽ ʤʦʨʩʴʢʽ ʙʘʛʘʪʩʪʚʘ [2, ʩ. 

481].  

ɺʦʜʘ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʣʝʤʝʥʪʽʚ ʙʽʦʩʬʝʨʠ. ɺʦʥʘ ʩʢʣʘʜʘʻ ʦʩʥʦʚʫ ʚʩʴʦʛʦ 

ʞʠʪʪʷ ʣʶʜʠʥʠ, ʪʚʘʨʠʥ, ʨʦʩʣʠʥ. ʊʨʘʜʠʮʽʾ ʥʘʰʦʛʦ ʥʘʨʦʜʫ ʷʩʢʨʘʚʦ ʜʝʤʦʥʩʪʨʫʻ ɺʝʣʝʩʦʚʘ 

ʢʥʠʛʘ, ʩʪʘʨʦʜʘʚʥʷ ʣʽʪʝʨʘʪʫʨʥʘ ʧʘʤôʷʪʢʘ ʥʘʰʦʛʦ ʥʘʨʦʜʫ. ʅʘʰʽ ʜʘʚʥʽ ʧʨʝʜʢʠ ʧʦʢʣʦʥʷʣʠʩʷ 

ʚʦʜʽ, ʚʽʨʠʣʠ ʚ ʾʾ ʯʫʜʦʜʽʡʥʫ ʩʠʣʫ, ʩʣʘʚʫ ʙʦʛʘʤ ʩʧʽʚʘʣʠ ʽ ʤʦʣʠʣʠʩʴ ʙʽʣʷ ʢʨʠʥʠʮʴ ʽ ʜʞʝʨʝʣ: 

çɯ ʪʝʯʝ ʚʦʜʘ ʞʠʚʘ ʥʘ ʥʘʩ, ʽ ʧʠʡʤʦ ʪʫʶ, ʙʦ ʪʝ ʚʩʝ ʦʪ ʉʚʘʨʦʛʘ ʜʦ ʥʘʩ ʞʠʪʪʷʤ ʪʝʯʝ. ɯ ʪʫ 

ʧʠʡʤʦ, ʷʢ ʩʪʽʢʘʥʥʷ ʞʠʪʪʷ ɹʦʞʦʛʦ ʥʘ ɿʝʤʣʶè [1, ʩ. 39].  

ɿʥʘʯʝʥʥʷ ʚʦʜʠ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʨʽʟʥʠʤʠ ʚʠʩʣʦʚʘʤʠ: çɼʝ ʚʦʜʘ ʪʘʤ ʽ ʚʝʨʙʘè, çʅʝ 

ʩʧʠʪʘʚʰʠ ʙʨʦʜʫ, ʥʝ ʩʫʥʴʩʷ ʚ ʚʦʜʫè (ʫʢʨʘʾʥʩʴʢʠʡ ʬʦʣʴʢʣʦʨ). çɿ ʨʦʩʠ ʪʘ ʟ ʚʦʜʠè ï ʮʝʡ 

ʚʠʩʣʽʚ ʫʞʠʚʘʶʪʴ ʥʘ ʧʦʙʘʞʘʥʥʷ ʜʦʙʨʘ, ʱʘʩʪʷ, ʙʣʘʛʦʧʦʣʫʯʯʷ, ʟʜʦʨʦʚôʷ. ʅʘʰʽ ʧʨʝʜʢʠ, 

ʧʨʠʛʦʱʘʶʯʠ ʛʦʩʪʷ ʯʠ ʧʦʜʦʨʦʞʥʴʦʛʦ ʚʦʜʦʶ, ʟʘʚʞʜʠ ʧʨʠʧʦʚʽʜʘʣʠ: çʇʠʡʪʝ ʥʘ ʟʜʦʨʦʚôʷ, 

ʭʘʡ ɹʦʛ ʜʘʻ ʚʘʤ ʩʠʣʠè. ɺ ʫʢʨʘʾʥʩʴʢʠʭ ʥʘʨʦʜʥʠʭ ʧʽʩʥʷʭ ʟʛʘʜʫʻʪʴʩʷ ʮʷ ʨʝʯʦʚʠʥʘ: çʃʝʪʽʚ 

ʧʪʘʰʦʢ ʧʦʥʘʜ ʚʦʜʫè, çʆʡ ʪʠʭʘ ʚʦʜʘ, ʦʡ ʪʠʭʘ ʚʦʜʘè, çʆʡ ʫ ʧʦʣʽ ʢʨʠʥʠʯʝʥʴʢʘ ʦʜʥʘ (ʆʡ 

ʭʦʣʦʜʥʘʷ ʚʦʜʠʯʝʥʴʢʘ ʜʦ ʜʥʘ)è, çʇʣʠʚʝ ʯʦʚʝʥ ʚʦʜʠ ʧʦʚʝʥè, çʉʪʦʾʪʴ ʷʚʽʨ ʥʘʜ ʚʦʜʦʶè, 

çʊʠʭʦ, ʪʠʭʦ, ɼʫʥʘʡ ʚʦʜʫ ʥʝʩʝè ʪʦʱʦ. 

ʇʽʩʣʷ ʚʩʪʫʧʥʦʛʦ ʩʣʦʚʘ ʚʝʜʫʯʦʾ ʚʽʜʙʫʚʩʷ ʢʦʥʮʝʨʪʥʠʡ ʚʠʩʪʫʧ ʩʪʫʜʝʥʪʽʚ. 

ʅʘʡʩʫʪʪʻʚʽʰʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʠʢʦʥʘʚʩʴʢʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʙʫʣʘ ʥʝʚʣʦʚʠʤʦ ʪʦʥʢʘ 

ʻʜʥʽʩʪʴ ʬʦʨʪʝʧʽʘʥʥʦʾ ʛʨʠ ʟ ʚʽʜʪʚʦʨʝʥʥʷʤ ʤʫʟʠʯʥʦʾ ʢʘʨʪʠʥʠ. ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʛʨʘ 

ʩʪʫʜʝʥʪʽʚ ˇʨʫʥʪʫʚʘʣʘʩʴ ʥʘ ʪʘʢʠʭ ʧʦʣʦʞʝʥʥʷʭ: ʧʦʰʫʢʫ ʡ ʟʙʝʨʝʞʝʥʥʽ ʽʥʪʦʥʘʮʽʡʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʚʫʢʽʚ ʚʦʜʠ; ʚʠʭʦʚʘʥʥʽ ʘʢʪʠʚʥʦʾ ʞʠʪʪʻʚʦʾ ʧʦʟʠʮʽʾ, ʣʶʙʦʚʽ ʡ ʧʦʚʘʛʠ ʜʦ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʧʨʘʛʥʝʥʥʽ ʜʦ ʛʘʨʤʦʥʽʾ ʽʟ ʧʨʠʨʦʜʦʶ. ʋ ʢʦʥʮʝʨʪʥʽʡ ʧʨʦʛʨʘʤʽ 

ʟʚʫʯʘʣʠ ʥʝʚʝʣʠʢʽ ʚ ʯʘʩʽ (ʦʜʥʘ-ʪʨʠ ʭʚʠʣʠʥʠ ʟʚʫʯʘʥʥʷ) ʥʦʚʽ ʪʘ ʚʞʝ ʟʥʘʡʦʤʽ ʤʝʣʦʜʽʾ. 

ʆʨʛʘʥʽʯʥʝ ʧʦʻʜʥʘʥʥʷ ʤʫʟʠʯʥʠʭ ʟʚʫʢʽʚ ʽʟ ʰʫʤʦʚʠʤʠ ʝʬʝʢʪʘʤʠ ʥʘʜʘʣʦ ʧʨʠʩʫʪʥʽʤ 

ʤʦʞʣʠʚʽʩʪʴ ʥʘʩʦʣʦʜʠʪʠʩʷ ʣʘʛʽʜʥʠʤʠ ʨʠʪʤʘʤʠ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ, ʾʾ ʙʝʟʫʧʠʥʥʦʶ ʪʝʯʽʻʶ, 

ʮʽʣʽʩʥʠʤ ʧʨʝʢʨʘʩʥʠʤ ʩʚʽʪʦʤ. ʋʯʘʩʥʠʢʘʤ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʛʨʠ ʥʘʣʝʞʘʣʦ ʧʽʜʛʦʪʫʚʘʪʠ 

ʧʨʝʟʝʥʪʘʮʽʻʶ ʜʦ ʩʚʦʛʦ ʤʫʟʠʯʥʦʛʦ ʪʚʦʨʫ: ʯʦʪʠʨʠʨʷʜʢʦʚʠʡ ʚʽʨʰ ʽ ʝʢʨʘʥʥʠʡ ʩʫʧʨʦʚʽʜ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʧʦʤʽʛ ʛʨʘʚʮʷʤ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʪʘ ʘʜʝʢʚʘʪʥʦ ʚʽʜʪʚʦʨʠʪʠ ʫ ʚʠʰʫʢʘʥʽʡ 

ʤʫʟʠʮʽ ʬʦʨʪʝʧʽʘʥʥʽ ʪʝʤʙʨʠ ʡ ʙʝʟʜʦʛʘʥʥʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʩʚʦʾ ʟʜʽʙʥʦʩʪʽ.  

ʆʩʥʦʚʥʝ ʤʽʩʮʝ ʚ ʨʝʧʝʨʪʫʘʨʽ ʚʠʢʦʥʘʚʮʽʚ ʟʘʡʤʘʣʘ ʪʚʦʨʯʽʩʪʴ ʈ. ɹʦʨʠʩʦʚʘ, 

ɹ. ɻʨʝʙʝʥʱʠʢʦʚʘ, ɺ. ɯʚʘʩʶʢʘ, ɺ. ʂʨʦʥʢʝ, ɺ. ʂʫʧʨʝʚʠʯʘ, M. Eckstein, ʉʝʥ-ʉʘʥʩʘ, 

ʄ. ʉʠʣʴʚʘʥʩʴʢʦʛʦ, ʃ. ʐʫʢʘʡʣʦ. ʇʨʦʛʨʘʤʥʽ ʪʚʦʨʠ ʚʠʢʣʠʢʘʣʠ ʫ ʚʠʢʦʥʘʚʮʽʚ ʧʦʯʫʪʪʷ, 

ʘʩʦʮʽʘʮʽʶ ʟ ʦʙʨʘʟʘʤʠ ʧʪʘʭʽʚ, ʥʝʩʪʨʠʤʥʦʾ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʧʦʨʦʜʠʣʠ ʚ ʫʷʚʽ ʢʘʨʪʠʥʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʞʠʪʪʷ. 

ʋ ʧôʻʩʽ çʃʝʙʽʜʴè ʪʝʨʮʝʚʽ ʚʠʩʭʽʜʥʽ ʪʘ ʥʠʟʭʽʜʥʽ ʨʫʭʠ ʫ ʚʝʨʭʥʴʦʤʫ ʨʝʛʽʩʪʨʽ 

ʥʘʣʘʰʪʫʚʘʣʠ ʩʣʫʭʘʯʽʚ ʥʘ ʯʫʜʦʚʫ ʤʝʣʦʜʽʶ ʧʦʝʪʠʯʥʦʾ ʢʘʨʪʠʥʠ: ʙʣʘʢʠʪʴ ʦʟʝʨʘ, 
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ʧʨʠʢʨʘʰʝʥʘ ʛʨʘʮʽʻʶ ʚʦʜʥʦʛʦ ʧʪʘʭʘ. ʋ ʢʘʟʢʦʚʽʡ ʟʚʫʢʦʚʽʡ ʧʘʣʽʪʨʽ ʧʦʩʪʘʚ ʩʚʽʪʣʠʡ ʦʙʨʘʟ 

(çʗʥʛʦʣ ʜʦʱʫè): ʯʝʨʝʟ ʩʪʨʫʤʝʥʽ ʜʦʱʫ, ʽʟ ʧʝʨʰʠʤʠ ʧʨʦʤʝʥʷʤʠ ʨʘʥʢʦʚʦʾ ʟʦʨʽ, ʟôʷʚʠʚʩʷ 

ʷʥʛʦʣ. ʋ ʞʚʘʚʦʤʫ ʨʠʪʤʽ ʬʦʥʪʘʥʫ (çʌʦʥʪʘʥʠ ʎʚʽʥʛʝʨʘè) ʚʽʜʙʠʚʩʷ ʥʝʩʪʨʠʤʥʠʡ ʙʽʛ 

ʩʪʨʫʤʝʥʽʚ, ʧʨʠʻʤʥʝ ʜʟʶʨʯʘʥʥʷ ʚʦʜʠ. ɿʚʫʢʠ ʧôʻʩʠ (çʋ ʯʦʚʥʽè) ʚʠʟʥʘʯʠʣʠʩʴ ʻʜʠʥʠʤ 

ʙʝʟʧʝʨʝʨʚʥʠʤ ʤʝʣʦʜʠʯʥʠʤ ʨʦʟʚʠʪʢʦʤ, ʧʽʜʭʦʧʣʝʥʠʤʠ ʚʽʜʛʫʢʘʤʠ ʭʚʠʣʝʧʦʜʽʙʥʠʭ ʧʘʩʘʞʽʚ 

ʰʽʩʪʥʘʜʮʷʪʠʭ. çBy a blue Lagoonè (ɹʽʣʷ ʙʣʘʢʠʪʥʦʾ ʣʘʛʫʥʠ) ʥʘʛʘʜʘʚ ʥʝʟʘʡʚʠʡ ʢʫʪʦʯʦʢ 

ʩʧʨʘʚʞʥʴʦʾ ʧʨʠʨʦʜʠ. ʋ ʮʴʦʤʫ ʩʷʡʚʽ ʩʪʚʦʨʠʣʘʩʴ ʢʘʨʪʠʥʫ ʟʦʨʷʥʦʛʦ ʥʝʙʘ, ʱʦ ʤʝʨʝʭʪʠʪʴ 

ʨʦʟʤʘʾʪʠʤ ʢʦʣʴʦʨʦʤ. ʊʝʤʘ ʟʘʢʣʶʯʥʠʭ ʘʢʦʨʜʽʚ ʘʩʦʮʽʶʚʘʣʘʩʴ ʽʟ ʧʨʦʙʫʜʞʝʥʥʷʤ ʧʨʠʨʦʜʠ, 

ʟôʷʚʠʣʦʩʴ ʚʽʜʯʫʪʪʷ, ʥʘʯʝʙʪʦ ʟʚʫʯʠʪʴ ʛʽʤʥ ʥʘ ʾʾ ʯʝʩʪʴ. ʄʝʣʦʜʽʷ ʩʪʨʫʥʢʠʭ, ʛʦʨʜʦʚʠʪʠʭ 

ʧʪʘʭʽʚ (çɹʽʣʽ ʯʘʧʣʽè) ʧʽʜʪʨʠʤʫʚʘʣʘʩʴ ʘʢʦʤʧʘʥʝʤʝʥʪʦʤ ʙʘʨʚʠʩʪʠʭ ʨʦʟʩʠʧʽʚ ʢʚʽʪʽʚ.  

ɺ ʘʥʩʘʤʙʣʝʚʽʡ ʛʨʽ (ʬʦʨʪʝʧʽʘʥʥʠʡ ʜʫʝʪ ʉʝʥ-ʉʘʥʩʘ çʃʝʙʽʜʴè) ʧʣʘʚʥʘ ʤʝʣʦʜʠʢʘ 

ʩʦʣʶʶʯʦʾ ʧʘʨʪʽʾ (Second) ʜʦʙʨʝ ʚʽʜʪʚʦʨʠʣʘ ʚʠʰʫʢʘʥʫ ʛʨʘʮʽʶ ʪʘ ʧʣʘʩʪʠʯʥʽ ʨʫʭʠ 

ʯʫʜʦʚʦʛʦ ʧʪʘʭʘ. ʄʘʡʩʪʝʨʥʽʩʪʴ ʚʠʢʦʥʘʚʮʷ ʩʪʘʣʘ ʛʦʣʦʚʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʚ ʧôʻʩʽ çɺʥʦʯʽ 

ʥʘ ʨʽʯʮʽè. ʇʦʣʽʨʠʪʤʽʯʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʟʚʫʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʪʚʦʨʠʣʘ ʜʠʚʦʚʠʞʥʠʡ ʝʬʝʢʪ: 

ʤʝʨʝʭʪʽʥʥʷ ʟʽʨʦʯʦʢ ʫ ʚʦʜʥʽʡ ʧʦʚʝʨʭʥʽ ʪʘ ʥʝʚʛʘʤʦʚʥʫ ʧʽʩʥʶ ʮʚʽʨʢʫʥʽʚ. çɻʦʥʜʦʣʴʻʨʘè, 

ʷʩʢʨʘʚʠʡ ʯʦʚʝʥ, ʧʨʠʚʘʙʠʚ ʩʣʫʭʘʯʽʚ ʤʘʞʦʨʥʠʤ ʢʦʣʦʨʠʪʦʤ, ʭʘʨʘʢʪʝʨʥʠʤ ʨʠʪʤʽʯʥʠʤ 

çʧʦʛʦʡʜʫʚʘʥʥʷʤè, ʜʠʥʘʤʽʯʥʠʤ ʨʦʟʤʘʾʪʪʷʤ. ʈʠʪʤʽʯʥʘ ʧʫʣʴʩʘʮʽʷ ʧʽʩʥʽ çɺʦʜʦʛʨʘʡè, 

ʚʧʣʝʪʝʥʘ ʢʦʤʧʦʟʠʪʦʨʦʤ ʫ ʤʝʣʦʜʠʯʥʫ ʣʽʥʽʶ ʪʘ ʤʫʟʠʯʥʠʡ ʧʣʘʩʪ ʩʫʧʨʦʚʦʜʫ, ʜʠʥʘʤʽʯʥʽ 

ʭʚʠʣʽ ʧʽʜʥʝʩʝʥʴ ʽ ʩʧʘʜʽʚ ʘʩʦʮʽʶʚʘʣʠʩʴ ʽʟ ʛʨʦʶ ʚʦʜʦʩʧʘʜʫ. 

ʆʪʞʝ, ʚʠʩʪʫʧ ʩʪʫʜʝʥʪʽʚ ʫ ʢʫʣʴʪʫʨʥʦ-ʤʠʩʪʝʮʴʢʦʤʫ ʟʘʭʦʜʽ çʄʫʟʠʢʘ ʚʦʜʠè ʥʘʜʠʭʥʫʚ 

ʚʠʢʦʥʘʚʮʽʚ ʥʘ ʚʽʜʪʚʦʨʝʥʥʷ ʷʩʢʨʘʚʠʭ ʢʘʨʪʠʥ ʧʨʠʨʦʜʠ, ʟʥʘʡʦʤʠʭ ʫʣʶʙʣʝʥʠʭ ʢʨʘʻʚʠʜʽʚ ʽʟ 

ʜʟʶʨʢʦʪʽʥʥʷʤ ʚʦʜʠ. ʋ ʛʨʽ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʚʝʩʴ ʘʨʩʝʥʘʣ ʤʫʟʠʯʥʦʾ ʚʠʨʘʟʥʦʩʪʽ, ʾʭ 

ʚʟʘʻʤʦʜʽʷ ʩʪʘʣʘ ʚʘʞʣʠʚʦʶ ʘʨʛʫʤʝʥʪʘʮʽʻʶ ʜʣʷ ʭʫʜʦʞʥʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧôʻʩ. ɿʜʘʪʥʽʩʪʴ 

ʟʦʙʨʘʟʠʪʠ ʟʚʫʢʘʤʠ ʤʫʟʠʢʠ ʟʚʠʚʠʩʪʽ ʩʪʨʽʯʢʠ ʨʽʯʦʢ, ʙʣʘʢʠʪʥʝ ʩʷʡʚʦ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ ï ʮʝ 

ʩʠʤʚʦʣ ʛʘʨʤʦʥʽʡʥʦʾ ʻʜʥʦʩʪʽ ʣʶʜʠʥʠ ʪʘ ʧʨʠʨʦʜʠ. ʊʘʢʽ ʚʠʩʪʫʧʠ ï ʮʝ ʟʘʚʞʜʠ ʩʚʷʪʦ ʪʘ 

ʰʢʦʣʘ ʙʝʟʮʽʥʥʦʛʦ ʜʦʩʚʽʜʫ ʜʣʷ ʩʪʫʜʝʥʪʽʚ-ʤʫʟʠʢʘʥʪʽʚ ʪʘ ʰʘʥʫʚʘʣʴʥʠʢʽʚ ʤʫʟʠʯʥʦʛʦ 

ʤʠʩʪʝʮʪʚʘ.  

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʜʽʙʥʠʭ ʟʘʭʦʜʽʚ ʜʦʟʚʦʣʷʪʴ ʙʽʣʴʰ ʧʦʚʥʽʰʝ ʡ ʰʠʨʰʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʮʴʦʛʦ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ, ʜʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʩʪʫʜʝʥʪʠ ʟʤʦʞʫʪʴ 

ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʩʚʦʾ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ. ɸʜʞʝ, ʯʠʤ ʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʟʘ ʟʤʽʩʪʦʤ ʽ 

ʪʝʤʘʪʠʢʦʶ ʢʫʣʴʪʫʨʥʦ-ʤʠʩʪʝʮʴʢʽ ʟʘʭʦʜʠ, ʪʠʤ ʙʽʣʴʰ ʧʦʟʠʪʠʚʥʠʡ ʾʭ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ 

ʧʨʦʬʝʩʽʡʥʠʭ ʷʢʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ, ʩʪʘʥʦʚʣʝʥʥʷ ʩʧʨʘʚʜʽ ʦʙʽʟʥʘʥʠʭ ʬʘʭʽʚʮʽʚ XXI 

ʩʪʦʣʽʪʪʷ.  
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ʄɽʊʆɼʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʈɽɸʃʀɿɸʎʀʀ ɺʆʉʇʀʊɸʊɽʃʔʅʆ-

ʈɸɿɺʀɺɸʖʑʀʍ ʌʋʅʂʎʀʁ ʐʂʆʃʔʅʆɻʆ ʂʋʈʉɸ ʄɸʊɽʄɸʊʀʂʀ 

ɸʙʩʪʨʘʢʪ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʮʝʣʦʩʪʥʘʷ ʩʠʩʪʝʤʘ ʨʝʘʣʠʟʘʮʠʠ 

ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʠʭ ʬʫʥʢʮʠʡ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ. ʇʨʝʜʣʘʛʘʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʝʛʦ ʦʙʫʯʝʥʠʷ, ʨʘʩʢʨʳʪʘ ʝʛʦ ʩʫʱʥʦʩʪʴ, 

ʢʦʤʧʦʥʝʥʪʳ ʠ ʫʩʣʦʚʠʷ, ʧʦʷʩʥʷʶʱʠʝ ʠʭ ʟʥʘʯʝʥʠʷ ʚ ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ ʣʠʯʥʦʩʪʥʦʛʦ 

ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ʊʘʢʞʝ ʜʘʥʘ ʢʨʘʪʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʝʘʣʠʟʘʮʠʠ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʠʭ 

ʬʫʥʢʮʠʡ ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ ʚ ʰʢʦʣʝ, ʚʢʣʶʯʘʶʱʘʷ ʮʝʣʝʚʦʡ ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʠ 

ʧʨʦʮʝʩʩʫʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʝʝ ʦʙʫʯʝʥʠʝ, ʚʦʩʧʠʪʘʥʠʝ ʣʠʯʥʦʩʪʠ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʯʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ. 

 

ʊʝʤʘ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʩʚʷʟʘʥʘ ʩ ʨʝʰʝʥʠʝʤ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʙʦʣʴʰʠʤʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʚ ʰʢʦʣʝ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʠʭ ʬʫʥʢʮʠʡ ʠ ʪʨʘʜʠʮʠʦʥʥʦ ʩʣʦʞʠʚʰʝʡʩʷ 

ʧʨʘʢʪʠʢʦʡ, ʛʜʝ ʧʨʝʚʘʣʠʨʫʝʪ ʟʥʘʥʠʝʚʳʡ ʧʦʜʭʦʜ ʢ ʦʙʫʯʝʥʠʶ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʫ ʫʯʠʪʝʣʷ 

ʜʦʩʪʘʪʦʯʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʝʘʣʠʟʘʮʠʠ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʠʭ ʬʫʥʢʮʠʡ.  

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʫʜʫʱʠʡ ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ 

ʙʫʜʝʪ ʧʦʜʛʦʪʦʚʣʝʥ ʢ ʨʝʘʣʠʟʘʮʠʠ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʠʭ ʬʫʥʢʮʠʡ ʰʢʦʣʴʥʦʛʦ 
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ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ, ʝʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʪ ʚʳʧʦʣʥʝʥʳ 

ʥʠʞʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʫʩʣʦʚʠʷ.  

1 ʋʷʩʥʝʥʦ ʧʦʥʠʤʘʥʠʝ ʩʫʱʥʦʩʪʠ ʧʦʥʷʪʠʷ çʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʯʥʦʩʪʠ ʫʯʘʱʝʛʦʩʷè ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ ʚʦʩʧʠʪʘʥʠʷ, ʨʘʟʚʠʪʠʷ ʠ ʦʙʫʯʝʥʠʷ; 

2 ʆʨʛʘʥʠʟʦʚʘʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʰʢʦʣʴʥʦʛʦ ʢʫʨʘ 

ʤʘʪʝʤʘʪʠʢʠ;  

3 ʈʝʘʣʠʟʦʚʘʥʘ ʠʜʝʷ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʝʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ, ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʠ ʩʦʟʜʘʥʳ 

ʫʩʣʦʚʠʷ ʜʣʷ ʦʩʤʳʩʣʝʥʠʷ ʩʫʪʠ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ ʦʙʨʘʟʦʚʘʥʠʷ; 

4 ʉʦʟʜʘʥʘ ʤʝʪʦʜʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ, ʚ 

ʢʦʪʦʨʦʡ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʢʫʨʩ çʊʝʦʨʠʷ ʠ ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ 

ʤʘʪʝʤʘʪʠʢʝè, ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʟʥʘʯʠʤʳʭ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʚʦʩʧʠʪʘʥʠʷ, ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʫʯʘʱʠʭʩʷ ʩʨʝʜʩʪʚʘʤʠ 

ʤʘʪʝʤʘʪʠʢʠ. 

ɼʦʩʪʠʞʝʥʠʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʡ ʦʙʝʩʧʝʯʘʪ ʩʣʝʜʫʶʱʠʝ ʮʝʣʠ: 

1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʷ 

ʤʘʪʝʤʘʪʠʢʠ ʠʩʭʦʜʷʱʝʡ ʠʟ ʬʠʣʦʩʦʬʩʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʫʱʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʯʥʦʩʪʠ 

ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʠ ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʨʘʟʦʚʘʥʠʶ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʧʨʝʜʩʪʘʚʠʪʴ ʦʙʫʯʘʶʱʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʠʪʝʣʷ ʢʘʢ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʢʦʛʥʠʪʠʚʥʦʡ, 

ʘʬʬʝʢʪʥʦʡ ʠ ʮʝʥʥʦʩʪʥʦ-ʚʦʣʝʚʦʡ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʢʦʛʜʘ ʦʙʫʯʘʶʱʠʡʩʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʫʶʱʠʡʩʷ ʩʫʙʲʝʢʪ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɸʥʘʣʠʟ ʨʘʙʦʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ, ʘ ʪʘʢʞʝ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʧʦ ʧʨʦʙʣʝʤʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʯʥʦʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʩ 

ʪʨʝʭ ʧʦʟʠʮʠʡ: ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʤʳʰʣʝʥʠʷ, ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʘʤʦʩʦʟʥʘʥʠʷ ʣʠʯʥʦʩʪʠ. 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʩʪʨʘʠʚʘʥʠʝ ʩʫʙʲʝʢʪʥʦ-ʩʫʙʲʝʢʪʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ 

ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ï ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʡ ʬʘʢʪʦʨ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ 

ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ ʥʘ ʦʩʥʦʚʝ ʩʦʚʤʝʩʪʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɸʥʘʣʠʟ ʬʠʣʦʩʦʬʩʢʠʭ, ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʟʚʦʣʠʣ ʥʘʤ ʧʨʠʥʷʪʴ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʝʛʦ 

ʦʙʫʯʝʥʠʷ: ʦʙʫʯʝʥʠʝ, ʧʦʩʪʨʦʝʥʥʦʝ ʩ ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ, 

ʩʘʤʦʙʳʪʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʨʝʙʝʥʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʧʦʣʥʦʮʝʥʥʦʝ ʫʩʚʦʝʥʠʝ ʟʥʘʥʠʡ, 

ʬʦʨʤʠʨʫʶʱʝʝ ʘʢʪʠʚʥʫʶ ʫʯʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ, ʪʝʤ ʩʘʤʳʤ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʣʠʷʶʱʝʝ ʥʘ ʣʠʯʥʦʩʪʥʦʝ ʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʨʝʙʝʥʢʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʝʤ ʦʙʫʯʝʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʚʝʜʫʱʝʡ 

ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʩʣʝʜʫʶʱʫʶ ʩʠʩʪʝʤʫ ʧʨʠʥʮʠʧʦʚ, ʣʝʞʘʱʫʶ ʚ ʦʩʥʦʚʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʣʠʯʥʦʩʪʠ ʨʝʙʝʥʢʘ: 

1 ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʠʯʥʦʩʪʠ ʨʝʙʝʥʢʘ ʧʨʦʮʝʩʩ ʚʦʩʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ; 

2 ʀʩʪʦʯʥʠʢ ʚʦʩʧʠʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʩʘʤʦʤ ʫʯʝʥʠʢʝ, ʚ ʝʛʦ 

ʩʫʙʲʝʢʪʠʚʥʦʤ ʦʧʳʪʝ, ʣʠʯʥʦʩʪʥʳʭ ʧʦʪʨʝʙʥʦʩʪʷʭ; 

3 ʉʦʜʝʨʞʘʥʠʝ ʦʙʫʯʝʥʠʷ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʬʘʟʘʤ ʩʪʘʥʦʚʣʝʥʠʷ ʨʝʙʝʥʢʘ ʠ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʪʘʢʦʤ ʫʨʦʚʥʝ, ʪʘʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʵʪʠʤ ʬʘʟʘʤ ʠ ʩʪʠʤʫʣʠʨʫʶʪ, ʫʤʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ; 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʝʛʦ ʦʙʫʯʝʥʠʷ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ 

ʩʪʘʣʦ ʦʩʥʦʚʘʥʠʝʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʛʫʤʘʥʠʟʘʮʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʧʦʜʛʦʪʦʚʢʠ ʢ ʥʝʡ ʩʪʫʜʝʥʪʦʚ. 

2 ɻʫʤʘʥʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʶʱʘʷ ʚʟʛʣʷʜ ʥʘ ʭʘʨʘʢʪʝʨ ʠ ʩʫʪʴ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʚ ʢʦʪʦʨʦʤ ʫʯʠʪʝʣʴ ʠ ʫʯʘʱʠʝʩʷ ʚʳʩʪʫʧʘʶʪ ʩʫʙʲʝʢʪʘʤʠ 

ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʦʩʥʦʚʦʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʜʛʦʪʦʚʢʠ 

ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷ ʢ ʨʝʘʣʠʟʘʮʠʠ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʝʡ ʬʫʥʢʮʠʠ ʫʯʝʙʥʦʡ 

ʜʠʩʮʠʧʣʠʥʳ. 
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ʄʳ ʧʨʠʜʝʨʞʠʚʘʝʤʩʷ ʩʣʝʜʫʶʱʝʛʦ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʛʦ ʧʨʠʥʮʠʧʘ ʛʫʤʘʥʠʪʘʨʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ ʤʘʪʝʤʘʪʠʢʠ: çʥʝ ʫʯʝʥʠʢ ʜʣʷ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʤʘʪʝʤʘʪʠʢʘ ʜʣʷ ʫʯʝʥʠʢʘè, ʯʪʦ 

ʦʟʥʘʯʘʝʪ ʧʝʨʝʭʦʜ ʢ ʦʙʫʯʝʥʠʶ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ ʥʘ ʣʠʯʥʦʩʪʴ ʫʯʝʥʠʢʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʧʨʠʥʮʠʧʦʤ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ 

ï ʚʦʩʧʠʪʘʥʠʝ ʝʛʦ ʢʘʢ ʯʝʣʦʚʝʢʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ, ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʦʡ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʢʫʣʴʪʫʨʳ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʛʫʤʘʥʠʟʘʮʠʷ ʦʙʱʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʨʝʘʣʠʟʫʝʪʩʷ: ʯʝʨʝʟ ʩʦʜʝʨʞʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʢʫʨʩʦʚ; ʧʫʪʝʤ ʪʚʦʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʬʦʨʤ, ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ; ʧʫʪʝʤ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʝʤʳʭ, ʘʜʝʢʚʘʪʥʦʡ ʮʝʣʷʤ ʛʫʤʘʥʠʟʘʮʠʠ; ʯʝʨʝʟ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʶ ʦʙʫʯʝʥʠʷ; ʧʫʪʝʤ ʧʦʜʛʦʪʦʚʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʢʘʜʨʦʚ. 

ʈʘʩʢʨʳʪʠʝ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ 

ʤʘʪʝʤʘʪʠʢʠ ʧʦʪʨʝʙʦʚʘʣʦ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ 

ʢ ʵʪʦʡ ʨʘʙʦʪʝ. 

3 ʄʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʨʝʘʣʠʟʫʶʱʘʷ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʠʝ ʬʫʥʢʮʠʠ 

ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ ʚ ʰʢʦʣʝ, ʚʢʣʶʯʘʝʪ: ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʘʢʪʫʘʣʠʟʠʨʫʶʱʠʝ 

ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʠʝ ʬʫʥʢʮʠʠ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ; ʮʝʣʠ ʦʙʫʯʝʥʠʷ, 

ʜʝʣʘʶʱʠʝ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʠʝ ʬʫʥʢʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʫʯʝʥʠʷ, ʘʜʝʢʚʘʪʥʦʝ ʚʝʜʫʱʠʤ ʚʠʜʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʧʠʩʳʚʘʶʱʝʝ ʩʫʱʥʦʩʪʴ ʧʨʝʜʤʝʪʘ ʤʘʪʝʤʘʪʠʢʠ, ʝʝ ʚʝʜʫʱʠʭ ʠʜʝʡ ʠ ʤʝʪʦʜʦʚ ʧʦʟʥʘʥʠʷ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʨʘʩʢʨʳʚʘʶʱʝʝ ʩʪʨʫʢʪʫʨʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ; ʤʝʪʦʜʳ ʠ 

ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʤʦʪʠʚʘʮʠʦʥʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʬʦʨʤʠʨʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʤʳʩʣʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʠ 

ʨʝʬʣʝʢʩʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ; ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ, ʦʨʛʘʥʠʯʥʦ 

ʚʢʣʶʯʘʶʱʠʝʩʷ ʚ ʩʪʨʫʢʪʫʨʫ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʝʛʦ ʧʨʦʮʝʩʩʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʧʦʠʩʢʦʚʦ-ʪʚʦʨʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ ʨʝʘʣʠʟʘʮʠʠ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʝʛʦ 

ʦʙʫʯʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʫʩʣʦʚʠʡ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʝ ʙʫʜʝʪ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʠʤ ʧʨʠ ʫʩʣʦʚʠʠ 

ʨʝʘʣʠʟʘʮʠʠ ʚʟʘʠʤʦʩʚʷʟʠ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ: ʘ) ʠʟʤʝʥʝʥʠʝ ʧʦʟʠʮʠʠ 

ʫʯʝʥʠʢʘ: ʠʟ ʦʙʲʝʢʪʘ ʚʦʟʜʝʡʩʪʚʠʷ ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʩʫʙʲʝʢʪʦʤ ʫʯʝʥʠʷ; ʙ) ʦʙʫʯʝʥʠʝ ʚʝʜʝʪʩʷ 

ʚ ʟʦʥʝ ʙʣʠʞʘʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʫʯʘʱʝʛʦʩʷ; ʚ) ʦʙʫʯʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʩʧʠʪʘʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʦʙʫʯʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ: 

ʫʧʨʘʚʣʝʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʫʯʘʱʠʭʩʷ; ʫʯʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʰʢʦʣʴʥʠʢʦʚ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ 

ʰʢʦʣʴʥʠʢʦʚ; ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʫʤʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ 

ʦʙʫʯʘʝʤʳʭ; ʨʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʱʠʭʩʷ; ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠ 

ʪʚʦʨʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ; ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʙʫʯʝʥʠʷ, 

ʚʦʩʧʠʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʘʢ ʝʜʠʥʦʛʦ ʘʢʪʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʯʥʦʩʪʠ 

ʰʢʦʣʴʥʠʢʘ; ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʤʦʪʠʚʘʮʠʶ; ʚʳʙʦʨ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʫʩʧʝʭʘ ʢʘʞʜʦʛʦ ʰʢʦʣʴʥʠʢʘ. 

ʇʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʜʦʣʞʝʥ ʩʪʨʦʠʪʴʩʷ ʥʘ ʦʩʥʦʚʝ 

ʤʝʞʧʨʝʜʤʝʪʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʮʝʣʝʚʦʛʦ, ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ, ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʫʶ 

ʨʦʣʴ ʠʛʨʘʝʪ ʢʫʨʩ çʊʝʦʨʠʷ ʠ ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝè, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʙʦʣʝʝ 

ʧʦʣʥʦʝ ʨʘʩʢʨʳʪʠʝ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʠʭ ʬʫʥʢʮʠʡ ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ. 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ 

ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʠʥʪʝʛʨʘʮʠʠ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʚ ɺʋɿʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʡ ʩʠʩʪʝʤʳ 

ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʚ ʰʢʦʣʝ, ʚ ʩʪʨʫʢʪʫʨʝ ʢʦʪʦʨʦʡ ʚʳʜʝʣʝʥʳ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ, 
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ʠʥʪʝʛʨʘʪʠʚʥʳʝ, ʤʦʪʠʚʘʮʠʦʥʥʦ-ʮʝʥʥʦʩʪʥʳʝ, ʘʢʪʠʚʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʝ, ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ, 

ʨʝʬʣʝʢʩʠʚʥʦ-ʦʮʝʥʦʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʢʘʞʜʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʚʩʝʭ ʙʣʦʢʦʚ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ɺʋɿʘ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʱʘʷ ʚʢʣʶʯʘʪʴ 

ʚ ʚʘʨʠʘʪʠʚʥʫʶ ʯʘʩʪʴ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ʠʥʪʝʛʨʘʪʠʚʥʳʝ ʩʧʝʮʢʫʨʩʳ ʠ ʩʧʝʮʩʝʤʠʥʘʨʳ 

ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ. 
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ʈʆʃʔ ʂʆʄʇôʖʊɽʈʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʋ ʇɯɼɺʀʑɽʅʅɯ ʇɯɿʅɸɺɸʃʔʅʆɰ 

ɼɯʗʃʔʅʆʉʊɯ ʊɸ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʉʊʋɼɽʅʊɯɺ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʪʘ ʥʘʧʨʷʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʡ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ. 
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Abstract. The article gives examples of areas and the introduction of computer 

technology in the learning process and analyzes the main advantages and disadvantages of 

using modern software for cognitive activity and information competence of students. 
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ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɯʥʬʦʨʤʘʪʠʟʘʮʽʷ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʧʝʨʝʜʙʘʯʘʻ 

ʦʙʦʚô̫ ʟʢʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥ ̫ʢʦʤʧôʁ ʪʝʨʽʚ ʫ ʚʫʟʽʚʩʴʢʽʡ ʦʩʚʽʪʽ, ʱʦ ʧʦʢʣʠʢʘʥʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʛʨʘʤʦʪʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʫ ʢʫʣʴʪʫʨʫ ʩʪʫʜʝʥʪʽʚ.  

ɺ ʜʘʥʠʡ ʯʘʩ ʚʠʢʣʘʜʘʯʽ ʩʪʠʢʘʶʪʴʩʷ ʟ ʧʨʦʙʣʝʤʦʶ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʥʘ ʟʘʥʷʪʪʷʭ, ʥʝʙʘʞʘʥʥʷʤ ʧʨʘʮʶʚʘʪʠ ʩʘʤʦʩʪʽʡʥʦ, ʪʘ ʡ ʧʨʦʩʪʦ 

ʚʯʠʪʠʩʷ. ʉʝʨʝʜ ʧʨʠʯʠʥ ʪʦʛʦ, ʱʦ ʩʪʫʜʝʥʪʠ ʚʪʨʘʯʘʶʪʴ ʽʥʪʝʨʝʩ ʜʦ ʥʘʚʯʘʥʥʷ, ʙʝʟʫʤʦʚʥʦ, 

ʪʨʝʙʘ ʥʘʟʚʘʪʠ ʦʜʥʦʤʘʥʽʪʥʽʩʪʴ ʟʘʥʷʪʴ. ɺʽʜʩʫʪʥʽʩʪʴ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʧʦʰʫʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʰʘʙʣʦʥʫ ʫ ʚʠʢʣʘʜʘʥʥʽ, ʘ ʮʝ ʧʨʦʷʚ ʩʪʘʣʦʩʪʽ ʟʥʠʞʫʻ ʧʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ. ʊʚʦʨʯʠʡ ʧʽʜʭʽʜ 

ʜʦ ʧʦʙʫʜʦʚʠ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ, ʡʦʛʦ ʥʝʧʦʚʪʦʨʥʽʩʪʴ, ʥʘʩʠʯʝʥʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʪʷʤ 

ʧʨʠʡʦʤʽʚ, ʤʝʪʦʜʽʚ ʽ ʬʦʨʤ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʚʦʻʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʨʦʟʚʠʪʢʫ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɼʽʘʧʘʟʦʥ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʘ ʚ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ: ʚʽʜ ʪʝʩʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, 

ʚʠʷʚʣʝʥʥʷ ʾʭ ʦʩʦʙʠʩʪʽʩʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʦ ʛʨʠ. ʂʦʤʧôʶʪʝʨ ʤʦʞʝ ʙʫʪʠ ʷʢ ʦʙôʻʢʪʦʤ 

ʚʠʚʯʝʥʥʷ, ʪʘʢ ʽ ʟʘʩʦʙʦʤ ʥʘʚʯʘʥʥʷ, ʪʦʙʪʦ ʤʦʞʣʠʚʽ ʜʚʘ ʥʘʧʨʷʤʢʠ ʢʦʤʧôʶʪʝʨʠʟʘʮʽʾ ʦʩʚʽʪʠ: 

ʘ) ʚʠʚʯʝʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ; ʙ) ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʧʨʠ ʚʠʚʯʝʥʥʽ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʜʠʩʮʠʧʣʽʥ.  

ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʽʥʽʮʽʘʪʠʚʥʦʾ ʧʦʟʠʮʽʾ ʚʠʢʣʘʜʘʯʘ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʥʘʚʯʘʥʥʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʮʽʻʾ 

ʧʦʟʠʮʽʾ ʻ: ʧʨʘʛʥʝʥʥʷ ʜʦ ʧʨʦʙʣʝʤʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʜʦ ʚʝʜʝʥʥʷ ʜʽʘʣʦʛʫ ʟʽ ʩʪʫʜʝʥʪʦʤ, ʜʦ 
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ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʧʦʛʣʷʜʽʚ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʩʘʤʦʦʮʽʥʢʠ ʩʚʦʻʾ ʚʠʢʣʘʜʘʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʩʪʘʻ ʧʽʜʙʽʨ ʤʘʪʝʨʽʘʣʫ, 

ʩʢʣʘʜʘʥʥʷ ʟʘʚʜʘʥʴ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʪʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʟʘʚʜʘʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʩʠʭʦʣʦʛʦ-ʚʽʢʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ 

ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʤʽʥʶʻ 

ʮʽʣʽ ʽ ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ: ʟôʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʤʝʪʦʜʠ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ. 

ʂʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʽʯʥʽ ʨʦʟʨʦʙʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʨʝʭʽʜ ʚʽʜ ʤʝʭʘʥʽʯʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʜʦ 

ʦʚʦʣʦʜʽʥʥʷ ʫʤʽʥʥʷʤ ʩʘʤʦʩʪʽʡʥʦ ʟʜʦʙʫʚʘʪʠ ʥʦʚʽ ʟʥʘʥʥʷ, ʨʦʟʚʠʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ.  

ɼʦ ʧʝʨʝʚʘʛ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʽʜʪʨʠʤʢʠ ʷʢ ʦʜʥʦʛʦ ʟ ʚʠʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʥʥʽ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ: ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʥʷʪʪʷ; ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ; ʤʦʞʣʠʚʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʜʦ ʫʤʦʚ ʽ ʧʦʪʨʝʙ 

ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʦʩʚʽʪʥʴʦʶ 

ʫʩʪʘʥʦʚʦʶ ʢʦʤʧôʶʪʝʨʽʚ ʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; ʩʧʦʥʫʢʘʻ ʘʩʧʝʢʪ ʘʢʪʠʚʽʟʘʮʽʾ 

ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ; ʜʦʮʽʣʴʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ.  

ʉʴʦʛʦʜʥʽ ʮʽʣʢʦʤ ʤʦʞʣʠʚʦ ʚʽʜʩʪʝʞʠʪʠ ʜʝʷʢʽ ʪʝʥʜʝʥʮʽʾ, ʷʢʽ ʧʦʯʠʥʘʶʪʴ ʧʨʦʷʚʣʷʪʠʩʷ 

ʚ ʛʘʣʫʟʽ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʇʝʨʰ ʟʘ ʚʩʝ, ʮʝ ʧʦʚôʷʟʘʥʦ ʟ ʚʠʥʠʢʥʝʥʥʷʤ 

ʪʘʢ ʟʚʘʥʠʭ çʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʝʨʝʜʦʚʠʱ ʥʘʚʯʘʥʥʷè ʽ çʚʽʨʪʫʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʩʪʦʨʽʚè, 

çʷʢʽ ʙʫʜʫʶʪʴʩʷ ʫ ʩʠʩʪʝʤʽ ʩʪʫʜʝʥʪ - ʧʦʩʝʨʝʜʥʠʢ - ʚʠʢʣʘʜʘʯ, ʜʝ ʚ ʷʢʦʩʪʽ ʧʦʩʝʨʝʜʥʠʢʘ 

ʚʠʩʪʫʧʘʶʪʴ ʩʫʯʘʩʥʽ ʟʘʩʦʙʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡè. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. 

ɼʣʷ ʮʴʦʛʦ ʚʠʜʽʣʠʤʦ ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʚʘʨʽʘʥʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʢʣʘʜʘʯʝʤ ʥʘ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʥʷʪʪʽ. ʅʘʩʘʤʧʝʨʝʜ ʜʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʝʜʘʛʦʛʦʤ ʜʣʷ: ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʽʜʛʦʪʦʚʢʠ ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʽʚ, 

ʚʠʚʯʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʚʘ ʥʘʧʨʷʤʢʠ - ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʧʦʩʽʙʥʠʢʽʚ, ʩʪʚʦʨʝʥʠʭ ʚʠʢʣʘʜʘʯʝʤ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʦʪʦʚʠʭ ʧʨʦʛʨʘʤ), 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ, ʦʪʨʠʤʘʥʥʷ ʪʘ ʨʦʙʦʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʟ ʤʝʨʝʞʽ 

ɯʥʪʝʨʥʝʪ, ʩʪʚʦʨʝʥʥʷ ʽ ʨʦʙʦʪʠ ʟ ʩʘʡʪʦʤ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʚôʷʟʘʪʠ ʤʽʞ 

ʩʦʙʦʶ ʩʪʫʜʝʥʪʽʚ, ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʘʜʤʽʥʽʩʪʨʘʮʽʶ.  

ʂʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʽʚ. 

ʉʫʯʘʩʥʘ ʤʫʣʴʪʠʤʝʜʽʡʥʘ ʧʨʦʜʫʢʮʽʷ ʜʦʟʚʦʣʷʻ ʢʦʧʽʶʚʘʪʠ ʯʘʩʪʠʥʫ ʤʘʪʝʨʽʘʣʫ, ʚʠʚʝʩʪʠ 

ʧʝʚʥʠʡ ʫʨʠʚʦʢ ʥʘ ʚʝʣʠʢʠʡ ʝʢʨʘʥ (ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʧʨʦʝʢʪʦʨʘ) ʘʙʦ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʡʦʛʦ ʧʦ ʣʦʢʘʣʴʥʽʡ ʤʝʨʝʞʽ ʩʪʫʜʝʥʪʘʤ. ʋ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʥʘʙʘʛʘʪʦ 

ʝʬʝʢʪʠʚʥʽʰʝ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʥʝʚʝʣʠʢʠʡ ʬʨʘʛʤʝʥʪ, ʪʦʜʽ ʷʢ ʧʦʢʘʟʫʚʘʪʠ ʧʦʚʥʽʩʪʶ 

ʥʘʚʯʘʣʴʥʠʡ ʚʽʜʝʦʬʽʣʴʤ, ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʮʽʣʝ ʟʘʥʷʪʪʷ, ʘ ʽʥʦʜʽ ʽ ʙʽʣʴʰʝ, ʥʝ ʜʦʮʽʣʴʥʦ. 

ɺʠʢʣʘʜʘʯ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʩʚʦʻʨʽʜʥʠʡ ʤʦʥʪʘʞ ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʟʘʥʷʪʪʷ, ʧʨʠʯʦʤʫ 

ʨʦʟʨʘʭʫʚʘʪʠ ʡʦʛʦ ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʩʝʢʫʥʜʠ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʾ ʛʨʫʧʠ 

ʽ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ ʦʢʨʝʤʦ. ʗʢʠʤ ʙʠ ʥʝ ʙʫʚ ʜʦʩʢʦʥʘʣʠʤ ʝʣʝʢʪʨʦʥʥʠʡ ʧʽʜʨʫʯʥʠʢ, ʜʝʷʢʽ 

ʚʘʞʣʠʚʽ, ʥʘ ʜʫʤʢʫ ʧʝʜʘʛʦʛʘ, ʥʘʚʯʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʤʦʞʫʪʴ ʚʠʧʘʩʪʠ ʟ ʧʦʣʷ ʟʦʨʫ ʡʦʛʦ 

ʘʚʪʦʨʘ. ɿʘʚʜʘʥʥʷ ʚʠʢʣʘʜʘʯʘ - ʩʢʦʥʩʪʨʫʶʚʘʪʠ ʪʘʢʝ ʟʘʥʷʪʪʷ, ʷʢʝ, ʥʘ ʡʦʛʦ ʧʦʛʣʷʜ, ʤʦʛʣʦ ʙʠ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʜʦʩʷʛʪʠ ʧʦʩʪʘʚʣʝʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʤʝʪʠ.  

ʅʘ ʟʤʽʥʫ ʥʘʦʯʥʠʭ ʧʦʩʽʙʥʠʢʽʚ ʤʦʞʫʪʴ ʧʨʠʡʪʠ ʘʥʽʤʘʮʽʾ, ʨʫʭʣʠʚʽ ʩʭʝʤʠ, ʟôʷʚʣʷʶʪʴʩʷ 

ʽ ʟʥʠʢʘʶʪʴ ʽʣʶʩʪʨʘʮʽʾ. ʏʘʩʪʦ ʚ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʣʘʜʘʯʘ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʝʷʢʽ ʥʘʦʯʥʽ ʧʦʩʽʙʥʠʢʠ ʧʦʢʘʟʘʪʠ ʥʝ ʚʽʜʨʘʟʫ, ʘ ʚ ʧʝʚʥʠʡ ʤʦʤʝʥʪ. ʈʘʥʽʰʝ 

ʚʠʢʣʘʜʘʯʽ ʥʘ ʟʘʥʷʪʪʷʭ ʟʘʢʨʠʚʘʣʠ ʯʘʩʪʠʥʫ ʥʘʦʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʩʪʚʦʨʶʚʘʣʦ ʧʝʚʥʽ 

ʥʝʟʨʫʯʥʦʩʪʽ ʚ ʨʦʙʦʪʽ. ʂʦʤʧôʶʪʝʨ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʪʠ ʚʽʜʝʦʨʷʜ ʝʬʝʢʪʠʚʥʦ ʽ ʚ 

ʥʘʡʚʘʞʣʠʚʽʰʠʡ ʜʣʷ ʚʠʢʣʘʜʘʯʘ ʤʦʤʝʥʪ.  
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ɭ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʦʤʧôʶʪʝʨʘ ʽ ʤʽʥʫʩʠ. ʅʘʡʙʽʣʴʰ ʽʩʪʦʪʥʠʡ - ʟʘʜʘʥʽʩʪʴ ʟʘʥʷʪʪʷ, 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʣʽʜʫʚʘʪʠ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʨʦʙʣʝʥʦʤʫ ʧʣʘʥʫ ʘʙʦ, ʷʢʱʦ ʟʘʥʷʪʪʷ çʫʭʠʣʠʣʦʩʴè ʚ 

ʩʪʦʨʦʥʫ, ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʧʽʜʛʦʪʦʚʣʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɸʣʝ ʮʝ ʪʨʘʧʣʷʻʪʴʩʷ ʽ ʥʘ 

ʪʨʘʜʠʮʽʡʥʦʤʫ ʟʘʥʷʪʪʽ, ʚ ʭʦʜʽ ʷʢʦʛʦ ʚʠʢʣʘʜʘʯ ʟ ʪʠʭ ʯʠ ʽʥʰʠʭ ʧʨʠʯʠʥ ʟʤʫʰʝʥʠʡ 

ʧʝʨʝʙʫʜʦʚʫʚʘʪʠʩʷ. ɼʨʫʛʠʡ ʥʝʜʦʣʽʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʭʘʨʘʢʪʝʨʥʠʡ 

ʜʣʷ ʚʩʽʭ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʧʦʯʘʪʢʫ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ - ʙʘʛʘʪʦ ʯʘʩʫ ʚʽʜʚʦʜʠʪʴʩʷ ʥʘ 

ʧʽʜʛʦʪʦʚʢʫ, ʭʦʯʘ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʤʦʣʦʜʦʤʫ ʚʠʢʣʘʜʘʯʝʚʽ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʜʦ 

ʟʘʥʷʪʪʷ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʠʪʨʘʪʠʪʠ ʯʠʤʘʣʦ ʯʘʩʫ. ʊʫʪ 

ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʚʞʝ ʛʦʪʦʚʽ ʢʦʤʧôʶʪʝʨʥʽ ʧʨʦʛʨʘʤʠ. ɸʣʝ, ʥʘ ʞʘʣʴ, ʾʭ ʜʫʞʝ ʤʘʣʦ.  

ʂʨʽʤ ʪʦʛʦ, ʚʠʥʠʢʘʻ ʽ ʨʷʜ ʤʝʪʦʜʠʯʥʠʭ ʧʨʦʙʣʝʤ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʪʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ: ʧʦ-ʧʝʨʰʝ, ʩʧʨʠʡʥʷʪʪʷ ʩʪʫʜʝʥʪʘʤʠ 

ʛʦʪʦʚʦʛʦ ʢʫʨʩʫ ʯʘʩʪʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʮʽʣʝʡ ʧʨʝʟʝʥʪʘʮʽʾ - ʚʦʥʠ ʯʘʩʪʦ ʩʧʨʠʡʤʘʶʪʴ 

ʩʶʞʝʪ ʥʘ ʝʢʨʘʥʽ ʷʢ ʢʽʥʦ. ʊʦʤʫ ʟʘʚʜʘʥʥʷ ʚʠʢʣʘʜʘʯʘ - ʩʧʦʥʫʢʘʪʠ ʩʪʫʜʝʥʪʽʚ ʜʦ 

ʢʦʥʩʧʝʢʪʫʚʘʥʥʷ, ʩʬʦʨʤʫʣʶʚʘʪʠ ʧʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ, ʱʦʙ ʟʥʘʡʦʤʩʪʚʦ ʟ ʤʘʪʝʨʽʘʣʦʤ ʡʰʣʦ 

ʽʥʪʝʥʩʠʚʥʦ. ʇʦʨʷʜ ʟ ʮʠʤ, ʙʫʜʫʚʘʪʠ ʧʦʜʘʯʫ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʽʣʴʢʠ ʥʘ ʧʝʨʝʛʣʷʜʽ 

ʧʨʦʛʨʘʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝʜʦʮʽʣʴʥʦ, ʪʦʤʫ ʱʦ ʫʚʘʛʘ ʩʪʫʜʝʥʪʽʚ çʧʨʠʪʫʧʣʷʻʪʴʩʷè. ʆʪʞʝ, ʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʦʪʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʚʠʤʘʛʘʻ ʚʽʜ ʚʠʢʣʘʜʘʯʘ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʯʘʩʫ ʥʘ ʨʦʟʨʦʙʢʫ ʟʘʥʷʪʴ.  

ʂʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʢʦʥʪʨʦʶ ʟʥʘʥʴ, 

ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʷʢʦʛʦ ʚʠʢʣʘʜʘʯʝʚʽ ʟʦʚʩʽʤ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʥʘʷʚʥʠʤʠ ʚ 

ʤʫʣʴʪʠʤʝʜʽʡʥʦʤʫ ʧʽʜʨʫʯʥʠʢʫ ʪʝʩʪʘʤʠ. ʋ ʡʦʛʦ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʻ ʨʷʜ ʧʨʦʛʨʘʤ ʧʦ 

ʩʢʣʘʜʘʥʥʶ ʪʝʩʪʽʚ (MyTest 3.0, ɯʂʊʉ 1.21, ʄʘʛʽʩʪʨ-3). ɹʘʛʘʪʦ ʟ ʥʠʭ ʥʘʜʟʚʠʯʘʡʥʦ ʧʨʦʩʪʽ ʽ 

ʜʦʩʪʫʧʥʽ ʥʘʚʽʪʴ ʧʦʯʠʥʘʶʯʦʤʫ ʢʦʨʠʩʪʫʚʘʯʝʚʽ. ɺʠʢʣʘʜʘʯ ʤʦʞʝ ʬʦʨʤʫʚʘʪʠ ʙʘʥʢ 

ʢʦʥʪʨʦʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʩʚʽʡ ʨʦʟʩʫʜ. ʈʷʜ ʥʝʩʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ ʧʦ ʩʢʣʘʜʘʥʥʶ ʪʝʩʪʽʚ 

ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ɯʥʪʝʨʥʝʪʽ ʽ ʩʢʦʨʠʩʪʘʪʠʩʷ ʥʠʤʠ ʘʙʩʦʣʶʪʥʦ ʙʝʟʢʦʰʪʦʚʥʦ.  

ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʴʦʛʦʜʥʽ 

ʦʪʨʠʤʘʚ ʧʨʦʮʝʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʟʘʥʷʪʪʽ ʤʘʪʝʨʽʘʣʽʚ ʟ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ɯ ʪʫʪ ʻ ʚʝʣʠʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʪʚʦʨʯʦʩʪʽ ʚʠʢʣʘʜʘʯʘ ʽ, ʥʘʩʘʤʧʝʨʝʜ, ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʽʜ ʡʦʛʦ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʪʚʦʨʯʦʩʪʽ ʩʪʫʜʝʥʪʽʚ. ʉʘʤʝ ʥʘ ʮʽʡ ʩʪʘʜʽʾ ʩʪʫʜʝʥʪʘʤ ʥʝʦʙʭʽʜʥʦ ʦʧʘʥʫʚʘʪʠ 

ʬʘʢʪʠʯʥʦ ʙʝʟʤʝʞʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ɯʥʪʝʨʥʝʪ. ʇʨʠ ʚʤʽʣʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʥʘ ʷʢʽʩʥʦ ʥʦʚʦʤʫ ʨʽʚʥʽ ʦʨʛʘʥʽʟʦʚʘʥʘ ʧʽʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʽʚ ʜʦ 

ʩʝʤʽʥʘʨʽʚ. ʅʘʧʠʩʘʥʥʷ ʜʦʧʦʚʽʜʝʡ ʽ ʨʝʬʝʨʘʪʽʚ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʜʣʷ ʥʠʭ ʥʝ ʚ ʬʦʨʤʘʣʴʥʫ 

ʚʽʜʧʠʩʢʫ, ʘ ʚ ʥʘʜʟʚʠʯʘʡʥʦ ʟʘʭʦʧʣʶʶʯʠʡ ʪʚʦʨʯʠʡ ʧʨʦʮʝʩ. ʊʠʤ ʯʘʩʦʤ, ʚʠʢʣʘʜʘʯʝʚʽ 

ʥʘʜʘʶʪʴʩʷ ʚʝʣʠʯʝʟʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʢʦʨʠʩʪʘʪʠʩʷ ʨʝʩʫʨʩʘʤʠ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʱʦʙ ʟʨʦʙʠʪʠ 

ʦʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʝʬʝʢʪʠʚʥʠʤ, ʚʠʷʚʣʷʶʯʠ ʩʪʫʜʝʥʪʽʚ ʚ ʩʘʤʦʩʪʽʡʥʝ 

ʥʘʚʯʘʥʥʷ.  

ʇʦʨʷʜ ʟ ʮʠʤ, ʦʜʥʽʻʶ ʟʽ ʩʢʣʘʜʦʚʠʭ ʩʫʯʘʩʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʻ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʘ ʩʘʡʪʫ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʘʡʪʫ, ʜʝ ʚʽʜʦʙʨʘʞʝʥʝ 

ʚʩʝ ʥʘʚʯʘʣʴʥʝ ʞʠʪʪʷ, ʩʪʫʜʝʥʪʠ ʟʤʦʞʫʪʴ ʚʽʜʚʽʜʫʚʘʪʠ ʜʝʷʢʽ ʟʘʥʷʪʪʷ ʜʠʩʪʘʥʮʽʡʥʦ, 

ʚʠʢʣʘʜʘʯʽ - ʜʽʟʥʘʚʘʪʠʩʷ ʧʨʦ ʤʘʡʙʫʪʥʽ ʟʘʭʦʜʠ, ʚʠʚʽʰʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʚʝʜʝʥʽ 

ʢʦʥʬʝʨʝʥʮʽʾ, ʧʫʙʣʽʢʫʚʘʪʠ ʩʚʦʾ ʤʝʪʦʜʠʯʥʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ʽ ʪ.ʜ. ʉʘʡʪʠ ʧʦʚʠʥʥʽ ʙʫʪʠ, ʧʦ 

ʩʫʪʽ, ʚʽʨʪʫʘʣʴʥʦʶ ʰʢʦʣʦʶ. ʎʝ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʤʦʞʝ ʧʦʣʝʛʰʠʪʠ ʚʠʙʽʨ ɺʋɿʫ ʜʣʷ 

ʘʙʽʪʫʨʽʻʥʪʘ - ʥʝ ʪʨʝʙʘ ʙʫʜʝ ʚʠʪʨʘʯʘʪʠ ʙʘʛʘʪʦ ʯʘʩʫ ʥʘ ʧʦʰʫʢ ʚʠʱʦʾ ʰʢʦʣʠ, ʘ ʣʠʰʝ 

ʧʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʩʝʨʚʝʨʦʤ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ ʽ ʧʝʨʝʛʣʷʥʫʪʠ ʤʝʨʝʞʝʚʽ ʨʝʡʪʠʥʛʦʚʽ 

ʩʣʫʞʙʠ ʨʽʟʥʠʭ ʪʠʧʽʚ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʷʢʽʩʪʴ ʥʘʚʯʘʥʥʷ ʫ ɺʋɿʘʭ. ʊʘʢʦʞ ʩʘʡʪʠ - ʮʝ 

ʭʦʨʦʰʘ ʤʦʞʣʠʚʽʩʪʴ ʧʦʢʘʟʘʪʠ ʪʚʦʨʯʽ ʟʜʽʙʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʩʧʦʩʽʙ ʾʭ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ.  

ʋ ʟʚôʷʟʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʠʭ ɯʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʣʠʚʠʡ ʧʝʨʝʛʣʷʜ ʽ ʟʤʽʥʘ 

ʮʽʣʝʡ, ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ, ʟʨʦʩʪʘʻ ʨʦʣʴ ʽʥʪʝʛʨʦʚʘʥʠʭ ʟʥʘʥʴ. ʇʨʠ ʥʘʚʯʘʥʥʽ ʩʪʫʜʝʥʪʽʚ ʨʦʙʦʪʽ 

ʟ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʚ ɯʥʪʝʨʥʝʪ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʪʨʘʜʠʮʽʡʥʽ 

ʤʝʪʦʜʠ ï ʙʝʩʽʜʘ, ʨʦʟʧʦʚʽʜʴ, ʧʦʷʩʥʝʥʥʷ, ʩʘʤʦʩʪʽʡʥʝ ʚʠʚʯʝʥʥʷ, ʩʫʧʨʦʚʦʜʞʫʚʘʥʝ ʥʘʦʯʥʠʤ 

ʧʦʢʘʟʦʤ ʥʘ ʢʦʤʧôʶʪʝʨʽ, ʧʦʷʩʥʝʥʥʷʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʦʯʥʠʭ 

ʧʦʩʽʙʥʠʢʽʚ ï ʪʘʙʣʠʮʴ, ʧʣʘʢʘʪʽʚ, ʪʘʢʦʞ ʽ ʥʦʚʽ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 
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ʩʪʫʜʝʥʪʽʚ: ʧʨʦʝʢʪʥʽ ʤʝʪʦʜʠ, ʨʦʙʦʪʘ ʚ ʛʨʫʧʽ ʽ ʟ ʧʘʨʪʥʝʨʘʤʠ, ʘʚʪʦʥʦʤʥʝ ʥʘʚʯʘʥʥʷ ʽ ʪ.ʜ., ʷʢʽ 

ʥʝ ʤʦʞʥʘ ʙʫʜʝ ʦʙʤʝʞʫʚʘʪʠ ʤʝʞʘʤʠ ʢʘʙʽʥʝʪʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʥʝʤʠʥʫʯʝ ʟʘʟʥʘʻ ʧʝʚʥʠʭ 

ʟʤʽʥ.  

ʇʦʪʨʽʙʥʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʝ ʟ ʘʢʪʠʚʽʟʘʮʽʻʶ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ 

ʧʦʩʪʽʡʥʦ ʧʦʪʦʯʥʠʡ ʧʨʦʮʝʩ ʩʧʦʥʫʢʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʝʥʝʨʛʽʡʥʦʛʦ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ 

ʫʯʝʥʥʷ, ʧʦʜʦʣʘʥʥʷ ʧʘʩʠʚʥʦʾ ʽ ʩʪʝʨʝʦʪʠʧʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʘʜʫ ʽ ʟʘʩʪʦʶ ʚ ʨʦʟʫʤʦʚʽʡ 

ʨʦʙʦʪʽ. ɻʦʣʦʚʥʘ ʤʝʪʘ ʘʢʪʠʚʽʟʘʮʽʾ ï ʬʦʨʤʫʚʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ.  

ɿ ʘʢʪʠʚʥʽʩʪʶ ʩʧʦʣʫʯʘʻʪʴʩʷ ʱʝ ʦʜʥʘ ʚʘʞʣʠʚʘ ʩʪʦʨʦʥʘ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʥʥʷ. ʎʝ 

ʩʘʤʦʩʪʽʡʥʽʩʪʴ, ʷʢʘ ʧʦʚôʷʟʘʥʘ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʦʙôʻʢʪʫ, ʟʘʩʦʙʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʾʾ ʟʜʽʡʩʥʝʥʥʷ 

ʩʘʤʠʤ ʩʪʫʜʝʥʪʦʤ. ʈʦʙʦʪʘ ʟ ʢʦʤʧôʶʪʝʨʦʤ ʷʢ ʥʽʷʢʘ ʽʥʰʘ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʥʘʚʯʘʣʴʥʽ 

ʟʘʚʜʘʥʥʷ ʩʘʤʦʩʪʽʡʥʦ. ʇʽʟʥʘʚʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʽ ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʥʝʚʽʜôʻʤʥʽ ʦʜʠʥ ʚʽʜ 

ʦʜʥʦʛʦ: ʘʢʪʠʚʥʽʰʽ ʩʪʫʜʝʥʪʠ, ʷʢ ʧʨʘʚʠʣʦ, ʽ ʙʽʣʴʰ ʩʘʤʦʩʪʽʡʥʽ; ʥʝʜʦʩʪʘʪʥʷ ʚʣʘʩʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʩʪʫʜʝʥʪʘ ʩʪʘʚʠʪʴ ʡʦʛʦ ʚ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʽʥʰʠʭ ʽ ʧʦʟʙʘʚʣʷʻ ʩʘʤʦʩʪʽʡʥʦʩʪʽ. 

ʂʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʩʪʫʜʝʥʪʽʚ: ʽʥʬʦʨʤʘʮʽʷ ʟʜʦʙʫʪʘ ʰʣʷʭʦʤ ʚʣʘʩʥʦʾ ʧʨʘʮʽ, ʤʘʻ ʚʝʣʠʯʝʟʥʫ ʧʽʟʥʘʚʘʣʴʥʫ 

ʮʽʥʥʽʩʪʴ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʧʽʭ ʥʘʚʯʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʚʯʘʥʥʷ, 

ʧʨʘʛʥʝʥʥʷʤ ʜʦ ʧʽʟʥʘʥʥʷ, ʫʩʚʽʜʦʤʣʝʥʠʤ ʽ ʩʘʤʦʩʪʽʡʥʠʤ ʧʨʠʜʙʘʥʥʷʤ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ 

ʥʘʚʠʯʦʢ, ʾʭ ʘʢʪʠʚʥʽʩʪʶ.  

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ ʩʢʣʘʣʠʩʷ ʦʙôʻʢʪʠʚʥʽ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʩʠʩʪʝʤʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʟʘʥʷʪʪʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʟʘʩʦʙʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʅʝʦʙʭʽʜʥʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʟʤʽʩʪ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʚʠʧʫʩʢʥʠʢʽʚ ɺʋɿʫ ʤʘʻ 

ʩʢʣʘʜʥʫ ʽ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʫ ʩʪʨʫʢʪʫʨʫ, ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʝʣʠʢʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙôʻʢʪʽʚ, ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ. ʇʦʨʷʜ ʟ ʛʣʠʙʦʢʠʤ ʟʘʩʚʦʻʥʥʷʤ ʟʥʘʯʥʦʛʦ ʦʙʩʷʛʫ 

ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ, ʫ ʩʪʫʜʝʥʪʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʚʠʥʝʥʽ ʧʨʦʬʝʩʽʡʥʽ ʢʦʤʧʝʪʝʥʮʽʾ ʽ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʪʚʦʨʯʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʽ 

ʥʘ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʪʷʭ ʟʥʘʥʥʷ ʚ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʽ ʧʨʦʬʝʩʽʡʥʠʭ ʫʤʦʚʘʭ. 

ɺʠʩʥʦʚʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ, ʬʘʢʪʦʨʘʤʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʻ: 

ʚʢʣʶʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʚ ʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʡ, ʘ ʧʨʦʙʣʝʤʥʝ ʥʘʚʯʘʥʥʷ, ʚ ʧʨʦʮʝʩʽ 

ʧʦʰʫʢʫ ʽ ʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʽ ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʙʣʝʤ; ʦʧʦʨʘ ʥʘ ʽʥʪʝʨʝʩʠ ʩʪʫʜʝʥʪʽʚ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʤʦʪʠʚʽʚ ʥʘʚʯʘʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ ʥʘ ʧʝʨʰʦʤʫ ʤʽʩʮʽ ʚʠʩʪʫʧʘʶʪʴ ʧʽʟʥʘʚʘʣʴʥʽ 

ʽʥʪʝʨʝʩʠ, ʧʨʦʬʝʩʽʡʥʽ ʩʭʠʣʴʥʦʩʪʽ; ʩʪʠʤʫʣʶʚʘʥʥʷ ʢʦʣʝʢʪʠʚʥʠʭ ʬʦʨʤ ʨʦʙʦʪʠ, ʚʟʘʻʤʦʜʽʷ 

ʩʪʫʜʝʥʪʽʚ ʫ ʚʯʝʥʥʽ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʛʦʨ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. ʗ ʚʚʘʞʘʶ, ʱʦ ʦʙʣʽʢ ʫ 

ʚʠʢʣʘʜʘʮʴʢʽʡ ʧʨʘʢʪʠʮʽ ʮʠʭ ʬʘʢʪʦʨʽʚ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ. 
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 ʚʫʣ. ʉʫʭʦʤʣʠʥʩʴʢʦʛʦ, 30 

 

ʇɽɼɸɻʆɻɯʏʅɯ ɸʉʇɽʂʊʀ ʇʈʆɹʃɽʄʀ ɯʅʊɽʈɸʂʊʀɺʅʆɻʆ ʅɸɺʏɸʅʅʗ ɺ 

ʉʀʉʊɽʄɯ ʇʈʆʌɽʉɯʁʅʆɰ ʆʉɺɯʊʀ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʩʫʪʥʽʩʪʴ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ, ʬʘʭʽʚʝʮʴ, ʬʘʩʠʣʽʪʘʮʽʷ. 

 

PEDAGOGICAL ASPECTS OF INTERACTIVE TEACHING IN 

VOCATIONAL EDUCATION  

Abstract: The article discusses the essence of interactive learning and efficacy of their 

use in educational process in higher educational institutions. 

Key words: online training, specialist, facilitation. 

 

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʦʩʚʽʪʘ ʟʘʟʥʘʻ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʧʽʜ ʚʧʣʠʚʦʤ 

ʩʫʩʧʽʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʘʢʠʭ ʷʢ: ʛʣʦʙʘʣʽʟʘʮʽʷ, ʜʝʤʦʢʨʘʪʠʟʘʮʽʷ ʪʘ ʽʥʪʝʛʨʘʮʽʷ. ʋ ʟʚôʷʟʢʫ ʟ 

ʮʠʤ, ʟ ʤʝʪʦʶ ʧʦʰʠʨʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʋʢʨʘʾʥʠ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʶʚʘʪʠ ʫʤʦʚʠ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʦʮʽʘʣʴʥʠʭ ʚʠʤʦʛ ʦʜʥʽʻʶ ʟ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʪʝʥʜʝʥʮʽʡ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʩʪʘʻ ʢʦʤʧʝʪʝʥʪʥʽʩʥʘ 

ʦʨʽʻʥʪʘʮʽʷ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ, ʪʦʙʪʦ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʥʘʙʫʪʪʷ ʧʝʚʥʦʛʦ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ.  

ʇʨʽʦʨʠʪʝʪʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʷʢ ʟʘʟʥʘʯʘʶʪʴ ʥʘʫʢʦʚʮʽ (ɺ. 

ɸʥʜʨʫʱʝʥʢʦ, ɺ. ɼʴʦʤʽʥ, ɯ. ɿʠʤʥʷ, ɯ. ɿʷʟʶʥ, ɺ. ʄʘʩʣʦʚ, ʅ. ʅʠʯʢʘʣʦ ʪʘ ʽʥ.) ʻ ʧʽʜʛʦʪʦʚʢʘ 

ʬʘʭʽʚʮʽʚ ʥʦʚʦʛʦ ʨʽʚʥʷ ʷʢʦʩʪʽ, ʷʢʽ ʙ ʚʽʜʧʦʚʽʜʘʣʠ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʩʫʩʧʽʣʴʩʪʚʘ, ʙʫʣʠ 

ʩʧʨʦʤʦʞʥʠʤʠ ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʰʚʠʜʢʦʧʣʠʥʥʠʭ ʟʤʽʥ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, 

ʚʦʣʦʜʽʪʠ ʫʤʽʥʥʷʤʠ ʚʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʞʠʪʪʷ ʩʘʤʦʩʪʽʡʥʦ ʧʦʧʦʚʥʶʚʘʪʠ ʧʨʦʬʝʩʽʡʥʽ ʟʥʘʥʥʷ 

ʪʘ ʟʙʘʛʘʯʫʚʘʪʠ ʚʣʘʩʥʠʡ ʧʨʦʬʝʩʽʡʥʠʡ ʜʦʩʚʽʜ [2]. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʩʫʯʘʩʥʽ ʚʠʤʦʛʠ ʜʦ ʚʠʧʫʩʢʥʠʢʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʩʠʪʫʘʮʽʾ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʽ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ, ʷʢ ʧʨʠʩʢʦʨʝʥʥʷ ʪʝʤʧʽʚ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ 

ʪʘ ʟʘʛʘʣʴʥʦʾ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʩʝʨʝʜʦʚʠʱʘ, ʘʚʪʦʨʠʪʘʨʥʦ-ʨʝʧʨʦʜʫʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ 

ʟʘʩʪʘʨʽʣʘ. ʆʩʚʽʪʘ ʩʴʦʛʦʜʥʽ ʧʦʚʠʥʥʘ ʬʦʨʤʫʚʘʪʠ ʪʘʢʽ ʥʦʚʽ ʷʢʦʩʪʽ ʚʠʧʫʩʢʥʠʢʽʚ ʷʢ 

ʽʥʽʮʽʘʪʠʚʥʽʩʪʴ, ʽʥʥʦʚʘʮʽʡʥʽʩʪʴ, ʤʦʙʽʣʴʥʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ, ʜʠʥʘʤʽʟʤ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽʩʪʴ. 

ʊʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʪʦʩʦʚʥʦ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʘʥʘ ʧʨʦʙʣʝʤʘ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʘʫʢʦʚʮʷʤʠ ʚ ʨʽʟʥʠʭ ʘʩʧʝʢʪʘʭ, ʘ ʩʘʤʝ: ʤʦʜʝʨʥʽʟʘʮʽʷ ʤʝʪʠ ʽ ʟʤʽʩʪʫ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ (ʆ. ɼʫʙʘʩʝʥʶʢ, ʃ. ʂʘʨʘʤʫʰʢʘ, 

ʉ. ʉʠʩʦʻʚʘ ʪʘ ʽʥ.), ʤʦʜʝʨʥʽʟʘʮʽʷ ʦʩʚʽʪʠ ʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʥʽʡ ʦʩʥʦʚʽ (ɺ. ɹʦʣʦʪʦʚ, ʉ. 

ɹʦʥʜʘʨ, ʆ. ɻʣʫʟʤʘʥ, ɹ. ɽʣʴʢʦʥʽʥ, ɺ. ʃʫʛʦʚʠʡ ʪʘ ʽʥ.), ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʠʢ 

ʚʠʢʣʘʜʘʥʥʷ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ (ʂ. ɸʚʨʘʤʝʥʢʦ, ʃ. ɺʠʛʦʪʩʴʢʠʡ, ʆ. ʇʦʨʪʥʦʚʘ, 

ʆ. ʉʘʭʘʨʯʫʢ, ɸ. ʗʩʪʨʝʙʦʚʘ ʪʘ ʽʥ.). 

ɿʨʽʩ ʽʥʪʝʨʝʩ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ (ʆ. ɹʘʻʚʘ, ʃ. ʇʠʨʦʞʝʥʢʦ, ʆ. ʇʦʤʝʪʫʥ, ɻ. 

ʉʘʟʦʥʝʥʢʦ, ɻ. ʉʠʨʦʪʝʥʢʦ, ʄ. ʉʦʨʦʢʘ ʪʘ ʽʥ.) ʜʦ ʧʠʪʘʥʴ ʚʠʟʥʘʯʝʥʥʷ, ʧʦʷʩʥʝʥʥʷ ʩʫʪʥʦʩʪʽ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ ʚʠʱʦʾ 

ʰʢʦʣʠ; ʢʣʘʩʠʬʽʢʘʮʽʾ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʨʠʡʦʤʽʚ ʪʘ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ (ɺ. 

ʄʝʣʴʥʠʢ, ɻ. ʇôʷʪʘʢʦʚʘ, ʅ. ɿʘʷʯʢʽʚʩʴʢʘ ʪʘ ʽʥ.). 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʷʢ ʟʘʟʥʘʯʘʶʪʴ ʥʘʫʢʦʚʮʽ ʉ. ɹʘʡ, ɸ. 

ɹʦʛʘʯʝʢ, ʇ. ɻʨʦʤʦʚʘ, ɻ. ʂʦʚʘʣʴʯʫʢ, ɻ. ʃʘʡʢʦ, ɸ. ʇʘʥʬʽʣʦʚʘ ʥʘʡʢʨʘʱʝ ʜʦʧʦʤʦʞʝ 

ʤʘʡʙʫʪʥʽʤ ʬʘʭʽʚʮʷʤ ʦʧʘʥʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, 

ʬʦʨʤʫʚʘʪʠ ʢʦʤʫʥʽʢʘʪʠʚʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʥʘʚʠʢʠ ʨʦʙʦʪʠ ʚ ʛʨʫʧʽ ʪʘ ʢʝʨʽʚʥʠʮʪʚʦ 

ʛʨʫʧʦʶ ʪʦʱʦ. 

ʄʝʪʘ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʫ ʨʦʟʢʨʠʪʪʽ ʩʫʪʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ. 

ʇʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʚ ʫʤʦʚʘʭ ʤʦʜʝʨʥʽʟʘʮʽʾ ʚʠʱʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ 

ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʧʨʦʬʝʩʽʡʥʽ ʟʥʘʥʥʷ ʪʘ ʫʤʽʥʥʷ, ʘʣʝ ʡ 

ʨʦʟʚʠʪʦʢ ʩʫʙôʻʢʪʠʚʥʦʩʪʽ, ʫʤʽʥʥʷ ʽʥʪʝʛʨʫʚʘʪʠʩʴ ʫ ʜʠʥʘʤʽʯʥʝ ʩʫʩʧʽʣʴʩʪʚʦ, ʩʫʪʪʻʚʠʭ 

ʦʩʦʙʠʩʪʽʩʥʠʭ ʩʠʣ, ʧʦʪʝʥʮʽʡʥʠʭ ʷʢʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʾʤ ʪʚʦʨʯʦ ʚʠʨʽʰʫʚʘʪʠ 

ʟʘʚʜʘʥʥʷ ʞʠʪʪʻʚʦʛʦ ʪʘ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ, ʧʨʠʡʤʘʪʠ ʥʝʩʪʘʥʜʘʨʪʥʽ ʨʽʰʝʥʥʷ 

ʪʘ ʥʝʩʪʠ ʟʘ ʥʠʭ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʪʦʱʦ. ɺʠʨʽʰʝʥʥʶ ʮʠʭ ʟʘʚʜʘʥʴ ʩʧʨʠʷʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ. 

ɯʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ (ʚʽʜ ʘʥʛʣ. çinteractè, çinterè ī ʚʟʘʻʤʥʠʡ ʽ çʘʩtè ï ʜʽʷʪʠ) 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʟʘʩʽʙ ʧʽʟʥʘʥʥʷ, ʷʢʠʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʬʦʨʤʘʭ ʩʫʤʽʩʥʦʾ, ʢʦʣʝʢʪʠʚʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʥʝ ʪʽʣʴʢʠ ʚʠʢʣʘʜʘʯʘ ʽ ʩʪʫʜʝʥʪʘ, ʘʣʝ ʡ ʩʪʫʜʝʥʪʽʚ ʤʽʞ ʩʦʙʦʶ. ɼʘʥʝ ʥʘʚʯʘʥʥʷ 

ʦʨʽʻʥʪʦʚʘʥʦ ʥʘ ʜʦʤʽʥʫʚʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʚ ʧʨʦʮʝʩʽ ʟʘʥʷʪʪʷ. 

 ɯʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʩʫʯʘʩʥʠʭ ʥʘʧʨʷʤʽʚ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʷʢʝ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʩʠʭʦʣʦʛʽʾ ʣʶʜʩʴʢʠʭ ʚʟʘʻʤʠʥ ʽ ʚʟʘʻʤʦʜʽʡ. ʉʫʪʥʽʩʪʴ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʥʘ ʜʫʤʢʫ ʉ. ʉʠʩʦʻʚʘ, ʧʦʣʷʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʧʽʟʥʘʥʥʷ, ʟʜʦʙʫʚʘʥʥʽ ʟʥʘʥʴ ʯʝʨʝʟ ʜʽʘʣʦʛ, ʧʦʣʽʣʦʛ ʫʯʥʽʚ ʤʽʞ ʩʦʙʦʶ ʪʘ ʚʠʢʣʘʜʘʯʝʤ [4].  

ʄ. ʉʦʨʦʢʘ ʟʘʟʥʘʯʘʻ, ʱʦ ʽʥʪʝʨʘʢʪʠʚʥʘ ʚʟʘʻʤʦʜʽʷ ʚʢʣʶʯʘʻ ʟʘʧʣʘʥʦʚʘʥʽ ʜʽʾ ʟ ʙʦʢʫ 

ʚʠʢʣʘʜʘʯʘ ʪʘ ʩʠʪʫʘʪʠʚʥʽ ʽ ʥʝʦʯʽʢʫʚʘʥʽ ʜʽʾ ʟ ʙʦʢʫ ʫʯʥʷ, ʚ ʧʨʦʮʝʩʽ ʷʢʠʭ ʩʪʚʦʨʶʶʪʴʩʷ 

ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʾʭ ʩʫʙôʻʢʪʠʚʥʦʩʪʽ. ɺʯʝʥʘ ʧʽʜʢʨʝʩʣʶʻ, ʱʦ ʽʥʪʝʨʘʢʪʠʚʥʽʡ 

ʚʟʘʻʤʦʜʽʾ ʧʨʠʪʘʤʘʥʥʽ ʥʘʩʪʫʧʥʽ ʦʟʥʘʢʠ: ʜʽʘʣʦʛ, ʧʦʣʽʣʦʛ, ʤʠʩʣʝʥʥʻʚʘ ʜʽʷʣʴʥʽʩʪʴ, 

ʩʤʠʩʣʦʪʚʦʨʝʥʥʷ, ʤʽʞʩʫʙôʻʢʪʥʽ ʩʪʦʩʫʥʢʠ, ʩʚʦʙʦʜʘ ʚʠʙʦʨʫ, ʩʠʪʫʘʮʽʷ ʫʩʧʽʭʫ, ʧʦʟʠʪʠʚʥʽʩʪʴ 

ʪʘ ʦʧʪʠʤʽʩʪʠʯʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ, ʨʝʬʣʝʢʩʽʷ ʪʦʱʦ [5].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʥʘʚʯʘʥʥʽ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʛʨʫʧʘ 

ʚʟʘʻʤʦʜʽʶʯʠʭ ʩʪʫʜʝʥʪʽʚ, ʘ ʥʝ ʦʢʨʝʤʠʡ ʽʥʜʠʚʽʜ, ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ ʜʦ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʜʽʻ ʪʘʢʠʡ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʤʝʭʘʥʽʟʤ ʷʢ ʟʘʨʘʞʝʥʥʷ, 

ʜʝ ʙʫʜʴ-ʷʢʘ ʚʠʩʣʦʚʣʝʥʘ ʩʫʩʽʜʦʤ ʜʫʤʢʘ ʟʜʘʪʥʘ ʤʠʤʦʚʦʣʽ ʚʠʢʣʠʢʘʪʠ ʚʣʘʩʥʫ, ʙʣʠʟʴʢʫ ʜʦ 

ʚʠʩʣʦʚʣʝʥʦʾ, ʘʙʦ, ʥʘʚʧʘʢʠ, ʟʦʚʩʽʤ ʧʨʦʪʠʣʝʞʥʫ [4]. ɺʠʢʣʘʜʘʯ ʧʽʜ ʯʘʩ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʣʠʰʝ ʥʘʮʽʣʶʻ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʟʘʥʷʪʪʷ. ʆʪʞʝ, ʧʨʠ 

ʪʘʢʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʛʦʣʦʚʥʦʶ ʜʽʻʚʦʶ ʦʩʦʙʦʶ ʻ ʤʘʡʙʫʪʥʽʡ ʬʘʭʽʚʝʮʴ, ʷʢʠʡ 

ʚʠʩʪʫʧʘʻ ʘʢʪʠʚʥʠʤ ʩʫʙôʻʢʪʦʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʨʦʟʚʠʪʢʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʫ ʟʜʽʡʩʥʶʚʘʪʠ 

ʬʘʩʠʣʽʪʘʮʽʶ ʧʨʦʮʝʩʽʚ ʩʘʤʦʘʢʪʫʘʣʽʟʘʮʽʾ ʪʘ ʩʘʤʦʨʦʟʚʠʪʢʫ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ, ʱʦ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʦ ʟʥʘʯʫʱʠʭ ʷʢʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ, ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ, ʷʢʽ ʻ ʩʢʣʘʜʥʠʢʘʤʠ 

ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʬʘʭʽʚʮʷ. 

ʇʦʥʷʪʪʷ ʬʘʩʠʣʽʪʘʮʽʾ (ʚʽʜ ʘʥʛʣ. to facilitate ï ʧʦʣʝʛʰʫʚʘʪʠ, ʜʦʧʦʤʘʛʘʪʠ, ʩʧʨʠʷʪʠ) 

ʚʚʝʜʝʥʦ ʟʘʩʥʦʚʥʠʢʦʤ ʦʩʦʙʠʩʪʽʩʥʦ-ʮʝʥʪʨʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʦʩʚʽʪʽ ʂ. ʈʦʜʞʝʨʩʦʤ [6, ʩ. 

107]. ɺʯʝʥʠʡ ʚʽʜʤʽʯʘʻ, ʱʦ ʚ ʙʫʜʴ-ʷʢʠʭ ʢʦʥʪʘʢʪʘʭ ʤʽʞ ʣʶʜʴʤʠ ʧʨʦʷʚʣʷʶʪʴʩʷ 

çʜʦʧʦʤʽʞʥʽ ʚʟʘʻʤʦʩʪʦʩʫʥʢʠè, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʣʶʜʠʥʘ ʨʦʟʢʨʠʚʘʻ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʡʦʛʦ ʜʣʷ ʚʣʘʩʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʽ ʨʦʟʚʠʪʢʫ ʩʘʤʦʾ 

ʦʩʦʙʠʩʪʦʩʪʽ.  

ʌʘʩʠʣʽʪʘʪʦʨʩʴʢʘ ʧʦʟʠʮʽʷ ʚʠʢʣʘʜʘʯʘ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ī ʘʢʪʠʚʥʽʩʪʴ ʫʯʘʩʥʠʢʽʚ; 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʨʫʞʥʴʦʾ ʘʪʤʦʩʬʝʨʠ ʽ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʩʧʽʣʢʫʚʘʥʥʷ; 

ʦʪʨʠʤʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʤʦʞʣʠʚʦʩʪʽ ʙʫʪʠ ʙʽʣʴʰ ʥʝʟʘʣʝʞʥʠʤʠ ʽ ʚʧʝʚʥʝʥʠʤʠ ʫ ʩʦʙʽ, 

ʧʦʜʦʣʘʥʥʷ ʧʨʦʙʣʝʤʠ ʤʦʚʥʦʛʦ ʙʘʨôʻʨʫ; ʟʚʝʨʥʝʥʥʷ ʜʦ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʜʦʩʚʽʜʫ; ʟʘʦʭʦʯʝʥʥʷ 

ʩʪʫʜʝʥʪʽʚ ʜʦ ʩʧʽʚʧʨʘʮʽ; ʨʦʟʫʤʥʝ ʧʦʻʜʥʘʥʥʷ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ; ʣʝʛʢʽʩʪʴ ʩʧʨʠʡʥʷʪʪʷ ʪʘ 
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ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ; ʤʦʞʣʠʚʽʩʪʴ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʩʪʫ; ʟʘʣʫʯʝʥʥʷ ʜʦ ʨʦʙʦʪʠ ʢʦʞʥʦʛʦ 

ʩʪʫʜʝʥʪʘ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʥʽʰʝ ʥʘʙʫʪʦʛʦ ʜʦʩʚʽʜʫ ʪʦʱʦ.  

ʅʘ ʩʴʦʛʦʜʥʽ ʫ ʚʠʱʽʡ ʰʢʦʣʽ ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ ʥʘ ʚʩʽʭ ʚʠʜʘʭ ʘʫʜʠʪʦʨʥʠʭ ʟʘʥʷʪʴ ʽ ʫ ʩʘʤʦʩʪʽʡʥʽʡ ʨʦʙʦʪʽ [1]. 

ʇʣʘʥʫʚʘʥʥʷ ʟʘʥʷʪʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ 

ʩʪʚʦʨʝʥʥʷ ʧʝʨʝʜʫʤʦʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ: 

ī ʽʥʪʝʥʩʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʘ (ʧʦʰʫʢ ʤʘʪʝʨʽʘʣʫ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʩʠʪʫʘʮʽʡʥʠʭ ʟʘʚʜʘʥʴ, ʩʘʤʦʦʮʽʥʢʘ ʷʢʦʩʪʝʡ ʪʘ ʟʜʽʙʥʦʩʪʝʡ); 

ī ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʢʦʥʢʨʝʪʥʦʾ ʩʠʪʫʘʮʽʾ ʟ ʤʝʪʦʶ ʧʦʷʩʥʝʥʥʷ ʥʦʚʠʭ ʪʝʦʨʝʪʠʯʥʠʭ 

ʧʦʣʦʞʝʥʴ ʪʝʤʠ; 

ī ʘʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ 

ʽʣʶʩʪʨʫʶʪʴ ʽ ʥʘʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʜʦ ʩʠʪʫʘʮʽʡʥʠʭ ʟʘʚʜʘʥʴ. ʋ ʨʦʟʨʦʙʮʽ ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ 

ʜʦ ʩʠʪʫʘʮʽʡʥʠʭ ʟʘʚʜʘʥʴ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʩʪʫʜʝʥʪʠ-ʤʘʛʽʩʪʨʠ ʥʘ ʧʝʜʘʛʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. 

ʗʢʱʦ ʧʝʨʽʦʜ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʧʨʘʢʪʠʢʠ ʟʙʽʛʘʻʪʴʩʷ ʟ ʥʘʚʯʘʣʴʥʦʶ ʧʨʘʢʪʠʢʦʶ ʩʪʫʜʝʥʪʽʚ 

ʤʦʣʦʜʰʠʭ ʢʫʨʩʽʚ, ʪʦ ʩʪʘʨʰʦʢʫʨʩʥʠʢʠ ʤʦʞʫʪʴ ʾʭ ʟʘʣʫʯʘʪʠ ʜʦ ʨʦʟʨʦʙʢʠ ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ 

ʢʝʡʩʽʚ; 

ī ʜʦʪʨʠʤʘʥʥʷ ʞʦʨʩʪʢʦʛʦ ʨʝʛʣʘʤʝʥʪʫ: ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʨʦʙʦʪʫ, 

ʥʘ ʦʙʛʦʚʦʨʝʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ ʛʨʫʧʦʚʦʛʦ ʨʽʰʝʥʥʷ, ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʛʨʫʧʦʚʦʛʦ ʚʘʨʽʘʥʪʘ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʥʘ ʜʠʩʢʫʩʽʶ; 

ī ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʫ ʥʦʨʤʫʚʘʥʥʷ: ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤ ʽ ʧʨʘʚʠʣ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʜʽʣʦʚʦʾ ʛʨʠ, ʯʽʪʢʝ ʚʠʟʥʘʯʝʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʛʨʠ; 

ī ʜʦʪʨʠʤʘʥʥʷ ʫʤʦʚ ʥʝʜʦʩʪʘʪʥʴʦʾ ʚʠʟʥʘʯʝʥʦʩʪʽ. ʆʩʢʽʣʴʢʠ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ 

ʧʨʠʡʤʘʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʜʝʬʽʮʠʪʫ ʦʙôʻʢʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʦʙʭʽʜʥʦ ʥʘʚʯʘʪʠ ʤʘʡʙʫʪʥʽʭ 

ʩʧʝʮʽʘʣʽʩʪʽʚ çʜʽʷʪʠ ʟʘ ʦʙʩʪʘʚʠʥʘʤʠè; 

ī ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʨʦʣʴʦʚʠʭ ʬʫʥʢʮʽʡ ʜʣʷ ʘʥʘʣʽʟʫ ʢʦʥʢʨʝʪʥʠʭ ʩʠʪʫʘʮʽʡ. ʗʢ 

ʧʨʘʚʠʣʦ, ʟʘʣʝʞʥʦ ʚʽʜ ʟʜʽʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ, ʦʩʪʘʥʥʽ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʨʦʣʽ 

çʦʧʦʥʝʥʪʘè, çʦʧʪʠʤʽʩʪʘ ʘʙʦ ʧʝʩʠʤʽʩʪʘè, çʘʜʚʦʢʘʪʘ ʜʠʷʚʦʣʘè, çʧʨʦʚʦʢʘʪʦʨʘè, çʨʝʘʣʽʩʪʘè 

ʪʘ ʽʥʰʽ; 

ī ʘʢʪʠʚʥʘ ʧʽʜʪʨʠʤʢʘ ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʦʾ ʚʟʘʻʤʦʜʽʾ ʩʪʫʜʝʥʪʽʚ, ʟʘʣʫʯʝʥʥʷ ʜʦ 

ʦʙʛʦʚʦʨʝʥʥʷ ʩʠʪʫʘʮʽʾ ʧʘʩʠʚʥʠʭ ʩʪʫʜʝʥʪʽʚ, ʟʥʷʪʪʷ ʥʘʧʨʫʛʠ ʫ ʚʽʜʥʦʩʠʥʘʭ ʤʽʞ ʝʤʦʮʽʡʥʠʤʠ 

ʡ ʘʤʙʽʮʽʡʥʠʤʠ ʯʣʝʥʘʤʠ ʛʨʫʧʠ; 

ī ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʫ ʧʨʷʤʦʛʦ ʟʚʝʨʪʘʥʥʷ: ʘʢʪʠʚʽʟʘʮʽʷ ʡ ʟʘʣʫʯʝʥʥʷ ʜʦ 

ʦʙʛʦʚʦʨʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʧʠʪʘʥʴ: çʗʢ ʙʠ ɺʠ ʚʯʠʥʠʣʠ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ (ʜʦ 

ʚʠʢʦʥʘʚʮʷ ʨʦʣʽ ʢʝʨʽʚʥʠʢʘ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʣʘʩʥʠʢʘ, ʩʧʽʚʨʦʙʽʪʥʠʢʘ)? ʗʢʘ ɺʘʰʘ ʜʫʤʢʘ ʧʨʦ 

ʪʘʢʫ ʩʠʪʫʘʮʽʶ? ʏʠ ʧʦʪʨʘʧʣʷʣʠ ɺʠ ʫ ʩʭʦʞʝ ʩʪʘʥʦʚʠʱʝ? [1, ʩ. 72]. 

ʆʪʞʝ, ʩʫʪʥʽʩʪʴ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤʘʡʙʫʪʥʽʡ ʬʘʭʽʚʝʮʴ 

ʥʘʙʫʚʘʻ ʟʥʘʥʴ, ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʷʢ ʧʽʜ ʯʘʩ ʩʢʝʨʦʚʘʥʦʾ ʚʠʢʣʘʜʘʯʝʤ ʩʫʤʽʩʥʦʾ ʨʦʟʫʤʦʚʦ-

ʤʦʚʣʝʥʥʻʚʦʾ ʚʟʘʻʤʦʜʽʾ, ʪʘʢ ʽ ʚ ʧʨʦʮʝʩʽ ʪʚʦʨʯʦʾ, ʧʦʰʫʢʦʚʦʾ ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʘ 

ʥʘʮʽʣʝʥʘ ʥʘ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ ʘʥʘʣʽʪʠʯʥʦ-ʩʠʪʫʘʮʽʡʥʠʭ ʟʘʚʜʘʥʴ. ʇʦʛʦʜʞʫʻʤʦʩʷ 

ʽʟ ʜʫʤʢʦʶ ʄ. ʄʝʣʴʥʠʯʫʢ, ʱʦ ʽʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ʬʦʨʤʫʻ ʫ ʩʪʫʜʝʥʪʽʚ ʫʤʽʥʥʷ 

ʟʽʩʪʘʚʣʷʪʠ ʩʚʦʾ ʟʜʽʙʥʦʩʪʽ ʟ ʚʠʤʦʛʘʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʥʘʙʫʪʪʷ ʢʦʥʢʨʝʪʥʦʾ ʧʨʦʬʝʩʽʾ, 

ʩʢʣʘʜʘʪʠ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʨʝʘʣʴʥʠʡ ʧʣʘʥ, ʪʘ ʨʦʟʚʠʚʘʻ ʧʨʦʬʝʩʽʡʥʦ ʟʥʘʯʫʱʽ ʷʢʦʩʪʽ 

ʦʩʦʙʠʩʪʦʩʪʽ [3, ʩ. 63]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ 

ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʩʪʫʜʝʥʪʽʚ, ʤʦʪʠʚʦʚʘʥʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ 

ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʪʘ ʘʢʪʠʚʥʫ ʧʦʟʠʮʽʶ ʫ ʟʜʦʙʫʪʪʽ ʟʥʘʥʴ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ. 
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ʆʈɻɸʅʀɿɸʎʀʗ ʉɸʄʆʉʊʆʗʊɽʃʔʅʆʁ ʈɸɹʆʊʓ ʉʊʋɼɽʅʊʆɺ ɺ 

ʊɽʍʅʀʏɽʉʂʆʄ ʋʅʀɺɽʈʉʀʊɽ  

 

 ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ï ʦʨʛʘʥʠʟʘʮʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʩʪʫʜʝʥʪʦʚ. ɸʚʪʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʥʘ 

ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ - ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʝʙʥʦʡ 

ʜʠʩʮʠʧʣʠʥʳ, ʚ ʢʦʪʦʨʦʤ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʬʫʥʢʮʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʩʪʚ 

ʦʙʫʯʝʥʠʷ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʥʘ ʙʘʟʝ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ, ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʵʣʝʢʪʨʦʥʥʳʝ ʧʦʩʦʙʠʷ. 

Abstract:The article covers some issues of quality improvement in teaching and 

training would-be specialists. One of the main reserves in this training is the organization of 

studentsô self-training. The author presents a system of studentsô self-training organization 

which employs informational and didactic complex of a discipline support. The complex 

includes functions to solve the main tasks of theoretical, technological and practical training 

on the basis of educational means which function on the IT basis. 

Keywords: independent work, didactic complex, information technologies, electronic 

manuals. 

 

ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʩʠʩʪʝʤʥʦʝ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʦʜʝʨʞʘʥʠʶ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺʥʝʜʨʝʥʠʝ ʢʨʝʜʠʪʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʚʫʟʘʭ ʚ ʢʘʯʝʩʪʚʝ 

ʜʝʡʩʪʚʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʠʩʪʝʤ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʥʦ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʢʨʝʜʠʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʩʦʢʨʘʱʝʥʠʝ ʦʙʲʝʤʘ ʘʫʜʠʪʦʨʥʦʡ 

ʨʘʙʦʪʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ ʠ ʩʪʘʪʫʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 
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ʩʪʫʜʝʥʪʘ. ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʫʤʝʥʠʡ ʩʪʫʜʝʥʪʘ ʨʘʙʦʪʘʪʴ ʩ 

ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʇʨʠ ʢʨʝʜʠʪʥʦʡ ʩʠʩʪʝʤʝ ʦʙʫʯʝʥʠʷ ʦʩʚʦʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʚʥʘʯʘʣʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʫʯʝʙʥʠʢʦʚ ʠ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ, ʘ ʟʘʪʝʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʝ ʠʟʫʯʝʥʠʝ ʝʛʦ ʥʘ ʘʫʜʠʪʦʨʥʳʭ 

ʟʘʥʷʪʠʷʭ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʪʝʤʘʪʠʯʝʩʢʠʤ, ʨʫʙʝʞʥʳʤ ʠ ʠʪʦʛʦʚʳʤ ʢʦʥʪʨʦʣʝʤ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʩʪʫʜʝʥʪʦʚ, 

ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʠʭ ʪʚʦʨʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʲʝʢʪʠʚʥʦʡ 

ʦʮʝʥʢʠ (ʨʝʡʪʠʥʛʘ) ʟʥʘʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʡ (ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ) ʧʦʜʭʦʜ ʢ 

ʢʘʞʜʦʤʫ ʩʪʫʜʝʥʪʫ, ʧʦʟʚʦʣʷʷ ʠʟʫʯʘʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʯʘʩʪʷʤ ʠ ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʚʫʟʝ ʥʘ ʦʩʥʦʚʝ 

ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ - ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʝʙʥʦʡ 

ʜʠʩʮʠʧʣʠʥʳ (ʀɼʂ). ʂʦʥʩʪʨʫʠʨʫʷ ʀɼʂ, ʤʳ ʦʧʠʨʘʣʠʩʴ ʥʘ ʨʘʟʨʘʙʦʪʢʠ ɺ.ʗ. ɺʠʣʝʥʩʢʦʛʦ, 

ʇ.ʀ. ʆʙʨʘʟʮʦʚʘ, ɸ.ʀ. ʋʤʘʥ [1].  

ʅʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ - ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʚ 

ʢʦʪʦʨʦʤ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʬʫʥʢʮʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʪʝʦʨʝʪʠʯʝʩʢʦʡ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʥʘ ʙʘʟʝ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʈʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

çʀʥʞʝʥʝʨʥʘʷ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘè ʙʳʣʘ ʥʘʯʘʪʘ ʩ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʱʝʦʙʷʟʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

[2], ʚ ʢʦʪʦʨʦʤ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʜʝʨʞʘʥʠʶ ʦʙʫʯʝʥʠʷ ʧʨʦʠʟʦʰʣʦ ʨʝʟʢʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʘʫʜʠʪʦʨʥʳʭ ʯʘʩʦʚ, ʧʨʠʤʝʨʥʦ ʚ 2,5 ʨʘʟʘ. ʇʝʨʝʜ ʥʘʤʠ ʩʪʦʷʣʘ ʟʘʜʘʯʘ 

ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʢʫʨʩ ʪʘʢ, ʯʪʦʙʳ ʧʨʠ ʵʪʦʤ ʢʫʨʩ çʀʥʞʝʥʝʨʥʘʷ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘè 

ʙʳʣ ʧʦʩʪʨʦʝʥ ʥʘ ʧʨʠʥʮʠʧʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ (ɻʆʉʆ ʈʂ) (ʨʠʩ.1). 

 
 

ʈʠʩʫʥʦʢ 1. ʇʨʠʥʮʠʧʳ ʢʫʨʩʘ çʀʥʞʝʥʝʨʥʘʷ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘè 

 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘʤʠ ʀɼʂ ʠʤʝʝʪ ʩʪʨʫʢʪʫʨʫ ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 2.  
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ʈʘʩʩʤʦʪʨʠʤ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʝ. ʉʠʣʣʘʙʫʩ (ʨʘʙʦʯʘʷ ʧʨʦʛʨʘʤʤʘ) ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʥʘʟʥʘʯʝʥʠʝ ʠ ʤʝʩʪʦ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ 

ʚ ʩʠʩʪʝʤʝ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʘ, ʝʝ ʥʘʫʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʩʪʨʦʝʥʠʝ. ʆʥ ʩʦʩʪʘʚʣʷʝʪʩʷ ʠ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʜʣʷ ʩʪʫʜʝʥʪʘ. 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: ʩʪʨʫʢʪʫʨʝ ʢʫʨʩʘ, ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʠʩʪʝʤʝ 

ʦʮʝʥʢʠ ʦʙʫʯʘʶʱʠʭʩʷ. 

 

 
 

ʈʠʩʫʥʦʢ 2. ʉʦʩʪʘʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ - ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʝʙʥʦʡ 

ʜʠʩʮʠʧʣʠʥʳ 

ʊʝʭʥʦʣʦʛʠʷ ʤʦʜʫʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʛʣʷʜʥʦʝ ʜʣʷ ʩʪʫʜʝʥʪʘ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʤʦʜʫʣʝʡ ʠ ʫʯʝʙʥʳʭ 


